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A STUDY ON CRUSHING OF NONPLASTICS IN DRY PRESSING* 


By Frank Rea HENRY 


ABSTRACT 
Nonplastic grains, even when mixed with fine bonding material, will be crushed in 
dry pressing. Accurate measurements of the crushing of alumina and of silicon carbide 
abrasive grains are made, and the effect of this crushing on the structure of the pressed 


mass is shown. 


I. Introduction 

The tests described herein have been performed 
on reputedly hard and tough abrasive materials 
and have shown a considerable amount of break- 
ing down under the conditions of the tests, which 
leads to the question as to what might happen to 
the softer granular, nonplastic aggregates com- 
monly used in refractories. This work is of a 
nature particularly of interest to the grinding- 
wheel manufacturer, but the method of attack and 
the results obtained should be of interest to the 
ceramic field in general. 


ll. Method Showing Comparative Amount of 
Crushing 

The manufacturers of abrasive grains produce 
their product according to the allowable limits for 
sizing as specified by U. S. Department of Com- 
merce Simplified Practice Recommendation R- 
11830.“ From these specifications the screen 
analyses may be calculated for the maximum and 
minimum limits for a given grit, and the average 
of the two is a sufficiently accurate representation 
of the screen sizing of the given standard grit; for 
example, from the given specifications the average 
screen analysis of No. 16 grit is given in Table I. 


TABLE I 
Sreve ANALysis or No. 16 ABrasive Grit 
U.S. standard Maximum Minimum Average 
sieve % on % on % on 
14 15 7.5 
16 45 60 52.5 
20 40 37 38.5 
Pan 3 1.5 


Similarly the average screen analyses for all of the 
standard grit sizes may be determined. 

The method chosen for the determination of the 
amount of crushing which takes place in the non- 


* Thesis for the professional degree of Ceramic Engi- 
— College of Engineering, Ohio State University, June, 
1 

1 May 5, 1936. 

S. Dept. of Commerce, Grain-Size Standards Is- 
oan —— a Ind., 12 [7] 16-17 (1931); Ceram. Abs., 10 
[9] 613-14 (1931). 


plastic granular aggregate of the body being 
molded by the semidry-press process is based upon 
the increase in the nominal grit as determined by 
its decrease in average diameter. The average 
diameters of all of the standard abrasive grits, No. 
8 through No. 150, were calculated. An example 
of the method used for this purpose is given in 
Table II showing the calculation of the total sur- 
face of No. 16 grit. 


TABLE II 
Tora. Surrace or No. 16 Grit 
US Surface 
standard Sieve (sq. 
sieve factor Average % on oni ) 
1.517 
14 0.155 7.5 + 100 = 0.075 X —— = 0.734 
0.155 
1.517 
16 0.1805 52.5“ “ “ 0.535 X ——— 6.106 
1.51 
20 0.1013 38.5 0.385 — 768 
* 0.1013 
Pan 0.0775 1.5“ 0.015 * 0.293 
12.900 


In Table II the total surface is calculated ac- 
cording to the equation, 


Where W = 1 gram. 

G = specific gravity of granular material (3.955 
for aluminum-oxide abrasive; 3.19 for sili- 
con carbide). 

L = sieve factor (determined by the Mellor 
equation for calculating average diameter 
of that fraction of granular material caught 
between two successive testing sieves). 


— ds\id? — dts) 


Where d and ds = dimensions of openings in cm. of 
“through” sieve and on sieve, re- 
spectively. 

When the total surface has been calculated, the 
average diameter may be determined by substi- 
tuting for S and solving for L. Thus, 

S$ = OW 
LG 


L = 


L = 0.1176 em. 
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S = OM. 
4 
GS 
26 
3.955 X 12.90 
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The average diameters of all of the standard found by calculating the average diameter of the 
grits were determined in like manner and plotted pressed sample. For example, suppose 16 grit 


in Fig. 1. When the results were plotted on semi- 
4000 
2000-1 


4000-2 
q 
2000-2 
0000-2 
12 14 16 20 24 90.36 46 54 60 FO 80 90 100 120 150 
Standard Grit 
Grit No. 
Fie. 1. 


log paper it was found that the average diameters 
lie on three separate straight lines. A break is 
found between 20 and 24 grit and another break is 
found between 36 and 46 grit (see Fig. 1). The 
number which represents the crushing of a given 
sample of grains represents the number of grit 
sizes through which the sample has passed as 


were used in the test wheel and the average di- 
ameter of the grain as analyzed from the pressed 
wheel was found to be 0.0063, equivalent to 30 
grit. The number of grits between 16 and 30 is 3. 
Therefore number 3 would be used to indicate the 
amount of crushing undergone by the 16 grit un- 
der the given test. 

To simplify the determination of the change in 
the number of grits through which a sample passes, 
the standard grits (No. 8 through No. 150) have 
been numbered consecutively, letting zero repre- 
sent 10 grit and the grits following by consecutive 
numbers (see Fig. 1). 


lll. Test No. 1: Relation between Grain Shape and 
Crushing 


Most of the standard electric-furnace corundum 
abrasive grits are prepared in such a manner that 
the resulting grains are more or less polyhedral or 
cubical in shape, which is preferable to the long 
narrow grains, flat grains, and slivers which occur 
when the special treatment is not used. In this 
experiment the polyhedral grains are referred to 
as abrasive No. | and the poorly shaped grains as 
abrasive No. 2. Both were the standard No. 14 
grit size to start with. 

Test wheel batches were mixed, each brand of 


TABLE III 
CRUSHING BEHAVIOR OF ABRASIVE No. 1 


Pressure (ib./sq. in.) 


screen Unpresses 500 1000 1500 2000 2500 3000 3 
8 
12 3.5 3.2 3.4 2.0 2.8 3.5 2.5 1.9 2.0 
16 92.2 94.0 92.6 91.1 88.4 82.9 80.0 76.8 73.5 
20 4.3 2.7 3.4 5.2 6.1 8.9 10.1 12.5 13.9 
30 0.1 0.2 0.6 1.0 1.7 2.3 3.1 3.7 
40 0.1 0.4 0.7 1.2 1.6 2.3 2.4 
50 0.1 0.2 0.4 0.7 0.9 1.3 1.6 
70 0.1 0.2 0.4 0.6 0.8 1.2 
100 0.1 0.10 0.3 0.4 0.6 0.8 
Pan 0.3 0.30 0.4 0.8 0.7 0.9 
TABLE IV 
CRUSHING BEHAVIOR OF ABRASIVE No. 2 
US. N Pressure (Ib./sq. in.) 
— — 1000 1500 2000 2500 3000 3500 4000 
8 
12 6.2 2.5 4.0 3.6 3.9 3.4 3.1 2.3 2.1 
16 92.5 89.0 81.5 74.3 68.5 68.0 64.4 59.5 57.4 
20 1.3 4.9 8.1 11.5 13.8 14.4 15.6 18.3 18.7 
30 1.4 2.6 4.0 5.1 5.3 6.2 7.1 7.7 
40 0.9 1.6 2.7 3.8 3.8 4.3 5.1 5.8 
50 0.4 0.8 1.4 1.5 1.9 2.2 2.7 3.1 
70 0.3 0.5 0.9 1.2 1.3 1.7 2.0 2.1 
100 0.2 0.4 0.7 0.9 0.9 1.0 1.4 1.5 
Pan 0.3 0.4 0.9 1.3 1.0 1.5 1.6 1.6 


Crushing of Nonplastics in Dry Pressing 


abrasive being mixed separately with 18% of bond 
of the vitrified type, composed of about 60% clay 
and 40% nonplastics. Two test wheels were 
pressed for each type of abrasive in an 8-inch 
diameter mold at each of 8 forming pressures. 
The forming pressures used were 500 pounds per 
square inch for the initial pressure and each 500- 
pound interval thereafter up to 4000 pounds per 
square inch. 

A square sample of a size ample enough to con- 
tain about 200 grams of grain was cut out of the 
central area of each wheel and was allowed to be- 
come dry. It was then soaked in a pan of water 
which caused the bond to slake down freeing the 
grains. The bond was then carefully washed 
away. The remaining abrasive was dried and 
analyzed with U. S. standard testing sieves. The 
sieve analyses for the two types of grain are given 
in Tables III and IV. 

Tables III and IV show the original screen 
analyses of both the polyhedral (abrasive No. 1) 
and of the irregular-shaped type (abrasive No. 2). 
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crease from Tables V and VI is repeated in Table 
VII. 


Taste VII 
Grit NuMBER INCREASE OF AnRAST VES No. 1 AND No. 2 


500 1000 1500 2000 2500 3000 3500 4000 
Abrasive 
No. 1 0.0 0.2 0.4 0.5 0.9 1.2 1.5 1.8 
Abrasive 
No. 2 0.6 1.0 1.7 2.1 3.0 2.3 2.5 2.6 


The results given in Table VII are shown graphi- 
cally in Fig. 2. The tendency of the regular poly- 
hedral grains of abrasive No. I is a low amount of 
breakdown at the low-forming pressures with a 
positively accelerated rate of breakdown at the 
increasing pressures. Type No. 2 (the irregular- 
shaped grains) breaks down rapidly at the low 
pressures after which a negatively accelerated rate 
of breakage is indicated. 


IV. Test No. 2: Effect of Grit Combinations on 
Grain Crushing 

Forming pressures, as indicated by the gage on 

the hydraulic press on which a product is being 


TaBLe V 
AMOUNT OF CRUSHING AT VARIOUS PRESSURES 


Abrasive 


No Unpressed 500 1000 1500 2000 2500 3000 3500 4000 
Diameter(av.)(cm.) 0.1437 0.1445 0.1405 0.1345 0.1318 0.1241 0.1146 0.1108 0.1048 
Log diameter(av.) 0. 1577-1 0.1598-1 0.1476-1 0.1288-1 0.1199-1 0.0936-1 0.0661-1 0.0433-1 0.0193-1 
Equiv. grit No. 2.0 2.0 2.2 2.4 2.5 2.9 3.2 3.5 3.8 
Grit increase 0.0 0.2 0.4 0.5 0.9 1.2 1.5 1.8 

Tasie VI 
AMOUNT OF CRUSHING AT VARIOUS PRESSURES 
Abrasive 

No. 2 Unpressed 500 1000 1500 2000 2500 3000 3500 4000 
Diameter(av.)(cm.) 0.1463 0.1301 0.1214 0.1072 0.0990 0.0996 0.0925 0.0868 0.0845 
Log diameter(av.) 0. 1653-1 0.1142-1 0.0845-1 0.0300-1 0.9955-1 0.9981-1 0.9662-1 0.9383-1 0.9267-1 
Equiv. grit No. 2.0 2.6 3.0 3.7 4.1 4.0 4.3 4.5 4.6 
Grit No. increase 0.6 1.0 Te 2.1 2.0 2.3 2.5 2.6 


The screen analyses are also given for the forming 
pressure of 500 pounds per square inch and for 
each successive forming pressure for both types 
of grain. From these analyses alone, the com- 
parative amount of crushing may be roughly esti- 
mated by observation. The method, however, of 
calculating the average diameter of each sample 
and the representation of the results as the in- 
creased grit size is more descriptive. The method 
used in making these calculations is analogous to 
Table II. These results are given in Tables V 
and VI. 

For a direct comparison of the amount of crush- 
ing in each type of grain, the grit number in- 


molded, give an inadequate control of the struc- 
ture of the product. This applies particularly in 
the molding of a ceramic product containing a 
large proportion of a granular aggregate, such as 
may be used in certain types of refractories, espe- 
cially in grinding wheels. While the object of this 
experiment was to show the amount of granular 
breakdown, the differences in the forming pres- 
sures required to press test pieces varying only in 
proportional sizes of the granular aggregate were 
considered too important to be disregarded 

In the first experiment as described, a single 
standard No. 14-grit aluminum-oxide abrasive 
was subjected to compression through a series of 
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forming pressures as indicated by the hydraulic 
gage. In the following experiments, a variation 
of grit combinations is used. It was predicted, 
therefore, that the internal friction of the test 
pieces would vary, resulting in a variable volume 


85 


0 


2000 
Forming pressure in 
Fic. 2. 


structure of the test pieces containing the differ- 
ent grit combinations. The final volume struc- 
ture of the product was chosen, therefore, as the 
constant, leaving the forming pressure as the un- 
known variable. 


(1) Preparation of Volume-Structure Test Pieces 


A certain weight of a given wheel batch was 
compressed to a precalculated volume regardless 
of the pressure in pounds per square inch exerted, 
although observations of the latter were made. 
Specimens of each grit combination were taken as 
molded and were prepared for sieve analyses and 
grit breakdown tests. Four grit combinations of 
standard silicon-carbide abrasives were selected 
for the test as shown in Table VIII. 


Henry 


Combination No. 4, used to some extent in hard 
dense grinding wheels, is designed to withstand 
severe and abusive grinding treatment. 

On the basis of a selected batch recipe, wheels 
were made with each of the four grit combina- 
tions. 


Batch recipe 
Silicon-carbide abrasive 100.0 
Bond 29.3 
Binder (dextrine) 1.29 
Water 5.6 


136.19 


A given weight proportion of each batch was 
compressed in a mold of special construction to 
give test wheels in the form of thick blanks or 
disks, 6 inches in diameter and 1 inch thick. 
The basic volume structure on which the weight 
proportion of the test pieces was calculated is as 
follows: 


Basic volume structure 


Volume % of (%) 
Abrasive 55.0 
Bond 21.8 
Pores 23.2 
100.0 


(2) Tabulation of Results 


(1) Gage pressures in pounds per square inch re- 
quired to compress wheels of each grit combina- 
tion to the specified volume are given in Table IX. 


Taste VIII 
Combination No. Proportions Grits Present 
1 0.78-0.08, 0.05, 0.02-0.05, 0.02 1420, 24, 30-54, 60 
2 0.86-0.09, 0.05 1420, 24 
3 5 Vs, Vs 14, 16, 20 
4 1% ½% 10, 12, 14-20, 24 


Grit combination No. 1 consists of grains so 
proportioned that each successive finer grain is 
calculated to fit into the interspaces formed by the 
geometric arrangement of the preceding coarser 
grains. Combination No. 2 is an attempted sim- 
plification of No. 1, derived by cutting the three 
finer grits from the latter. As a result, the 
coarsest grit is so proportionally high that the re- 
sulting combination may be considered a single 
grit. Combination No. 3, commonly used for 


certain types of grinding wheels, consists of equal 
parts of three successive grit sizes. 


(2) Sieve analyses of the different grit combina- 
tions, before and after compressing the wheels, are 
given in Table X. 

(3) From the sieve analyses, calculations were 
made to determine the comparative amount of 
crushing resulting in each grit combination. 
These results are given in Table XI. 


TABLE IX 
FORMING PRESSURES 
Combination No. 1 2 3 4 
Lb./sq. in. 3360 42 4280 3890 


| 
— 
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Taste X 


Sreve ANALYSES 
Grit Combinations 


US. No. 1 No. 2 No. 3 No. 4 

sieve No. New Pressed New Presssed New Pressed New Pressed 
8 1.1 0.5 
10 0.2 0.1 0.2 0.1 10.0 7.4 
12 13.3 8.8 14.4 7.4 5.3 3.2 17.8 13.7 
14 44.4 39.7 49.5 37.2 28.9 19.6 28.1 23.6 
16 20.2 19.6 21.9 20.1 34.3 23.4 12.6 11.9 
20 8.4 13.0 9.4 16.8 30.6 35.2 15.0 18.7 
25 3.9 4.9 3.9 6.5 0.7 6.8 11.6 12.6 
30 2.2 2.9 0.9 3.3 2.9 3.2 5.2 
40 0.5 1.9 0.1 3.0 3.2 0.3 2.7 
45 0.3 0.6 0.7 0.8 0.6 
50 4.0 3.5 0.8 0.8 0.6 
60 1.9 2.0 0.7 0.7 0.5 
70 0.6 0.8 0.4 0.4 0.3 
80 0.2 0.4 0.3 0.4 0.3 
100 0.1 0.3 0.3 0.4 0.3 
Pan 1.5 2.8 2.0 1.1 

Taste XI shown graphically in Fig. 2, the irregular and 


EQUIVALENT Grit SIZE BEFORE AND AFTER PRESSING AND 
Grit NuMBER INCREASE BY CRUSHING 


No. 1 No. 2 No. 3 No. 4 

Diam. av. 

pressed 0.0863 0.0970 0.0922 0.1011 
Log diam. av. 0.9359-2 0.9866-2 0.9648-2 0.0049-1 
Equiv. grit 

No. 4.7 4.2 4.4 4.0 
Diam. av. 

(new) 0.1093 0.1383 0.1271 0.1198 
Log diam. av 

(new) 0.0389-1 0.1409-1 0.1041-1 0.0785-1 
Equiv. grit 

No. 3.6 2.2 2.7 3.1 
Grit No. in 

crease 1.1 2.0 1.7 0.9 


V. Discussion of Results 

The limits for sizing standard abrasive grains, as 
found in U. S. Department of Commerce Simpli- 
fied Practice Recommendation R11830, has been 
used as the basis of a method for determining the 
amount of crushing which takes place in the 
granular aggregate of a ceramic body molded by 
the semidry-press process. The results obtained 
with this method show effectively the relative 
amount of crushing of granular material of uni- 
form size. The variation in the amount of crush- 
ing caused by a change in the grit combination is 
shown sensitively as also is the relation of grain 
shape and crushing. As found in Table VII and 


poorly shaped grains crush down rapidly at com- 
paratively low forming pressures. 

The differences found in the forming pressures 
(Table IX) required to compress ceramic bodies 
(alike except for a variation in the sizing of the 
granular aggregate) to a given volume structure is 
evidence that the method of control of product, 
based on compressing to specific pressures, will not 
result in product uniformity. 

Grit combination No. 1 (Table VIII), the ideally 
proportioned combination, is only second best in 
resistance to grain crushing. This is probably 
due to segregation of the granular aggregate be- 
fore compression. 

Combination No. 4 (Table VIII), more simple 
than combination No. I and showing less disparity 
between the coarsest and finest grits used, shows 
the least crushing. 

Combinations No. 2 and No. 3 act similarly to 
the single grit, showing the largest amount of 
crushing at high forming pressures. Such com- 
binations have their application at lower forming 
pressures in cases requiring a product of open, 
porous, and permeable structure. 


Siwonps Worpen Wars Company 
Dayton, Onto 


THE EFFECTS OF VARIOUS TREATMENTS UPON THE AGING 
OF A CERAMIC BODY* 


By DupLxVY P. Glicx 


ABSTRACT 


A preliminary study of the effects of various substances upon the aging of a ceramic 
body in the sterile and in the natural states is presented. The influence of each treat- 


ment on the growth of microérganisms is noted. 


In the case of tannic acid, the effect 


upon the physical properties of the body in the absence of microbial activity was es- 
pecially pronounced. There is presented what is believed to be the first instance of 
the measurement of oxidation-reduction potential in a ceramic material. Oxidation- 
reduction potential is suggested as an index to microbiological activity in aging clay. 


|. Introduction 

A review of the literature pertaining to the 
aging of clays' reveals that it has long been the 
practice among ceramists to add various crude 
organic materials, such as urine, manure-water, 
and tanbark, to hasten the aging process and to 
improve the qualities of the clays derived there- 
from. : 

From the observation of these practices, these 
questions arise: Does the addition of such sub- 
stances enhance the aging process by virtue of the 
chemical and physical properties possessed by the 
materials introduced; do these organic substances 
serve as a source of energy for the more rapid de- 
velopment of microérganisms; or, may there 
be a combination of the two types of influence? 

The study described here represents an attempt 
to illumine the problem. 


ll. Procedure 


Thirty pounds of an unaged porcelain body’. 


were divided into six lots, weighing approximately 
five pounds each. Lot No. 1 received no treat- 
ment; to lot No. 2, 10% horse urine was added; 
to lot No. 3, 10% manure-water was added; 
to lot No. 4, 1% tannic acid was added; to lot 
No. 5, 1% peptone was added; and to lot No. 6, 
1% ammonium nitrate was added. 

Each lot was divided into two approximately 
equal portions and one series was immediately 
placed into half-pint Mason jars, sealed without 
further treatment, and stored at room tempera- 
ture for aging. 

The second series was placed into similar jars 


* Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, April 1, 1936 (White Wares 
Division). Received May 15, 1936. 

1D. P. Glick, “The Microbiology of Aging Clays,” 
Jour. Amer. Ceram. Soc., 19 [6] 169-75 (1936). 

? Clay supplied by the Coors Porcelain Co., Golden, 
Colo., through the courtesy of H. W. Ryland. 


with loosely fitted lids and autoclaved at 18 
pounds pressure for one hour. Upon opening the 
autoclave, the lids were immediately sealed to 
prevent contamination. Subsequent examination 
showed these lots to be sterile. They were then 
stored with the raw samples for aging. 

At this time all of the lots, both raw and sterile, 
resembled each other in texture and appearance, 
a series of 50-gram samples having been pre- 
pared for the purpose of immediate examination. 

Determinations of plastic range, shrinkage and 
modulus of rupture,* and bacterial plate count 
were then made upon the unaged, untreated lots, 
both raw and sterile. (See Table I, lots la-R 
and la-S). 

Following an aging period of twelve months, 
similar observations and determinations were 
made on all lots. 


TABLE I 
RESULTS OF PHYSICAL AND BACTERIOLOGICAL TESTS 
Plastic dry Modulus 
range length of (per gram dry clay) 
Lot (oven-dry at rupture ~ 
No. basis) 110°C) (Ib./sq.in.) Beef agar Clay agar 
la-R 40 10.8 97 1.7 X 10% 3.6 X 10 
la-S 40 10.0 85 
IR 31 6.0 124 3. I Xx 100 3.0 X 107 
18 24 4.7 69 
2-R 18 4.4 108 5.5 X10" 1.0 X 10° 
2-S 22 5.5 S4 
3-R 24 5.6 159 5. 4 X 10° 1.8 X 10" 
38 22 4.7 98 
4-R 13 5.2 329 1.410" 1.7 X 10° 
48 10 4.6 520 
SR 43 3.6 73 7. 0 X 10˙ 3.0 X 10° 
58 19 0.7 68 : 
6-R 59 9.6 52 1.6 X 10" 1.0 xX 10° 
6-S 56 9.3 52 
lll. Observations 


Following the aging the sterile lots, in general, 
were more sticky than the raw lots. The raw 
lots were darker than the sterile lots. 

D. R. Baker and D. P. Glick, “Sterilization Effects 


upon Aging Clays,” Jour. Amer. Ceram. Soc., 19 [7] 209- 
12 (1936). 
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III. Effect of Various Treatments upon Aging of Ceramic Bodies 


Lot 1-R (raw) was heavy, smooth, stiff, not 
sticky; dark gray with black mottling and brown 
to tan surface layer; putrefactive odor. 

Lot 1-S (sterile) was soft, smooth, not sticky; 
light gray throughout; resembled the unaged 
body; no odor. 

Lot 2-R was very smooth, sticky; light gray; 
superficial mold growth with accompanying odor. 

Lot 2-S was soft, smooth, slightly sticky, and 
light gray; the odor of urine predominated. 

Lot 3-R was smooth, sticky, and light gray 
with a slight ammoniacal odor; very stiff in 
jar, becoming fluid when disturbed upon re- 
moval; became workable upon drying in a thin 
layer on a glass plate at room temperature. 

Lot 3-S was soft, smooth, and light gray; its 
behavior resembled that of lot 3-R. 

Lot -R was stiff and smooth; a definite color 
profile: top quarter-inch black, dark gray be- 
low; surface mold and accompanying odor; 
behaved in a manner similar to that of lots 3-R 
and 3-S, becoming fluid, almost watery, upon 
being removed from the jar. This lot was dried 
upon glass, almost to the point of crumbling, be- 
fore it could be handled. At this point the clay 
was light, spongy, or rubbery, resembling bread 
dough or sponge rubber in the hands. The clay 
exhibited marked syneresis, being shiny with 
moisture although not sticky to the hands (note 
low plastic range). 

Lot 4-S was stiff, smooth, olive-gray; its be- 
havior was identical to that of lot 4-R. 

Lot 5-R was stiff, smooth, with brown surface 
and gray body; there was a supernatant film of 
liquid and an extreme ammoniacal odor. 

Lot 5-8 was stiff, smooth, gray throughout, and 
odorless. 

Lots 6-R and 6-S were stiff, smooth, light gray, 
and odorless. 

The mottling and development of profile in 
two of the raw lots suggested reducing action on 
the part of bacteria present. Consequently it 
was thought that the oxidation-reduction poten- 
tials of the lots might prove an index to the micro- 
biological activity therein. Accordingly, por- 
tions of the aged lots were sent to Richard Brad- 
field, Department of Agronomy, Ohio State 
University, who kindly offered to determine the 
oxidation-reduction potentials of the clays. His 
correspondence is quoted in part: 

... There was a considerable change in reaction with 
some of the unsterilized samples, the peptone treatment 
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especially being effective. To facilitate the comparison 
of the different values, I have expressed the potentials as 
the difference between the potentials of the blank platinum 
electrode (“redox")* and the quinhydrone electrodes. 
This automatically compensates for the differences in 
pn values of the different samples. In addition I have 
referred these values to that of the original soil (No. 1) 
as zero. The results thus calculated were as follows: 


Treatment Sterilized Unsterilized 
(1) Original 0.000 0.000 volts 
(2) Horse urine + .070 — .150 
(3) Extract of horse manure + .010 — 020 
(4) Tannic acid + 030 — .200 
(5) Peptone 0.000 — .320 
(6) NH. NO, + 070 — 160 
IV. Discussion 


The amount of thixotropy developed in the 
lots treated with tannic acid deserves special 
attention. In each case, upon opening the jars, 
these lots were found to be so stiff as to resist their 
removal by means of a spatula or a spoon. This 
condition obtained as long as the mass remained 
relatively undisturbed. When hand kneading 
was attempted, however, preliminary to molding, 
the clay became so thin as to flow from the hands 
and could not be molded_until air drying had taken 
place. Upon standing for short periods the 
stiffness reappeared. It is further noteworthy 
that thixotropy developed in the lots treated 
with manure-water. It will be observed, how- 
ever, that while the plastic range and modulus 
of rupture of the raw, manure water-treated lot 
increased with age, the raw, tannic acid-treated lot 
appears to have lost with respect to its modulus of 
rupture, apparently owing to the destruction of 
tannic acid by microbiological activity. This 
observation is offered in evidence that tannic 
acid has a positive physical effect upon the col- 
loidal structure of the clay in addition to its 
serving as a source of energy for microérganisms. 

Comparison of the plastic range with the feel 
and general workability of the clays leads to the 
conclusion that, as a measure of plasticity, the 
Atterberg methods embrace too much that is 
subjective; that is, too much reliance is placed 
upon the judgment of the operator. It seems de- 
sirable, therefore, that the Atterberg methods be 
modified with a view toward increasing their ob- 
jectivity or that a more suitable measure of 
plasticity be developed. The plastometer of 


G. W. Scott Blair and E. M. Crowther, The Flow of 
Pastes through Narrow Tubes, Jour. Phys. Chem., 33 
[3] 321-30 (1929); Ceram. Abs., 9 [7] 583 (1930). 

* “Redox” potential is synonymous with oxidation-re- 
duction potential. 
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Scott Blair and Crowther‘ is being studied in 
this laboratory, and the methods and apparatus 
recently presented by Whittemore® and Wilson‘ 
give promise of aiding in the solution of this 
problem. 

The tendency to rely on the modulus of rupture 
as an index to plasticity would seem to be er- 
roneous in some cases, as shown by the results se- 
cured on the tannic acid-treated clay. The 
modulus of rupture, however, has a significance 
of its own and the effects of adding various sub- 
stances to the clay and of aging in the raw and 
sterile conditions are borne out by the data 
secured. 

The réle of the various substances added as 
sources of energy for microbial development is 
clearly indicated by the increased plate counts, 
both in the beef-infusion medium and in the 
clay-extract medium. 

Although no correlation between oxidation- 
reduction potential and the physical properties 
of the clay is shown in this preliminary study, 
this value does appear to offer an excellent index 
to the extent of microbiological activity and de- 
serves further study. (This investigation has 
been continued and will be reported in the future). 

J. W. Whittemore, “Mechanical Method for the 
Measurement of the Plasticity of Clays and Mixtures of 


Clays, Jour. Amer. Ceram. Soc., 18 [11] 352-59 (1935). 
E. O. Wilson, The Plasticit Finely Ground Ma- 


terials with Water,“ ibid., 19 [4] 115-20 (1936). 


Glick 


V. Summary 

Portions of an unaged, porcelain body were 
treated with urine, manure-water, tannic acid, 
peptone, and ammonium nitrate and were aged 
for twelve months in the sterile and raw states. 
After aging, the various lots were compared 
physically and bacteriologically with the un- 
treated body, aged and unaged, raw and sterile. 

Tannic acid exerted a direct effect upon the 
colloidal properties of the clay, and this effect was 
diminished by aging in the raw state, apparently 
owing to the partial destruction of the acid by 
microbiological activity. 

Tannic acid effected a remarkably high modu- 
lus of rupture but lowered the plastic range; this 
directed attention to the error in using modulus of 
rupture as an index to plasticity. 

The addition of the various materials resulted 
in increased microbiological activity in the raw 
lots compared with the untreated body. 

The oxidation-reduction potentials of the lots 
were determined in contemplation of their use 
as indices to microbiological activity. 
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THE ELECTRICAL CONDUCTIVITY OF GLASS IN THE ANNEALING ZONE AS 
A FUNCTION OF TIME AND TEMPERATURE* 


By J. T. ANο W. L. Wermore 


ABSTRACT 


It is shown by measurements on samples of glasses having a varied degree of heat 
treatment that the electrical conductivity of glasses undergoes a stabilization process 
at constant temperature and that this rate of stabilization is a function of the viscosity 
of the glass. The resistance of the stabilized glass varies linearly with 1/7, where T 
is the absolute temperature, and no change in the slope of this curve is observed. In 
other words, there is no transformation point observable when all measurements are 


made on stabilized glass. 


I. Introduction 

The fact that the electrical resistance of glasses 
depends upon the degree of annealing has been 
observed by Fousserau, Fulda! and Mulligan, 
Ferguson, and Rebbeck.* 

Fulda reported that the electrical-resistance 
curve of glass abruptly changed near the anneal- 
ing point. The logarithm of the electrical re- 
sistance of glass was found to be a linear function 
of 1/7, where T is absolute temperature, and 
this function changed fairly suddenly at some 
temperature near the annealing point. In other 
words, he represented the curve between logarithm 
of resistance and 1/7 as made up of two straight 
lines intersecting at some temperature near the 
annealing point. The curves in Fig. 1 are from 
Fulda.“ They show that the point of change 
depends upon the rate of heating during the 
measurement. In spite of the evident dependence 
of this point upon the thermal history of the 
glass, it has often been called a transformation 
point and was thought to be of significance as 
denoting a temperature of transformation from a 
viscous to a solid state. Littleton* has shown 
that this apparent discontinuity is not due to a 
“transformation” but to a time delay in the 
change of resistance and that resistance does not 
immediately change with temperature but lags 
behind the temperature. This effect can be 

* Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, April 1, 1936 (Glass Division). 

G. Fousserau, Influence of Tempering on the Electri- 
cal Resistance of Glass, Compt. rend., 96, 785 (1883). 

M. Fulda, Electrical Conductivity of Glasses, 


Sprechsaal, 60 [42] 769-72; [43] 789-91; [44] 810-13; 
[45] 831-33; [46] 853 (1927); Ceram. Abs., 7 [3] 150 
(1928 


M. J. Mulligan, J. B. Ferguson, and J. W. Rebbeck, 
Electrochemical Behavior of Silicate Glasses, III,” 
Jour. Phys. Chem., 32 [5] 779-84 (1928); Ceram. Abs., 
7 [1] 21 (1929). 

‘J. T. Littleton, ‘Critical Temperatures in Silicate 
Glasses, Ind. Eng. Chem., 25 [7] 748-55 (1933); Ceram. 
Abs., 12 [10-11] 360 (1933). 


described for the want of a better term as a 
stabilization phenomenon. At temperatures be- 
low the annealing point, time is required for the 
physical properties of a glass to become adjusted 
to some final condition or value, and this time 
depends upon the viscosity of the glass. Inas- 
much as the viscosity of the glass is also changing 
with time, it is apparent that any other property 
which changes must change with time in a rather 
complicated manner. 

All previous measurements have been made on 
unstabilized glass, the degree of stabilization 
changing during the measurement. Accordingly, 
it seemed of interest to determine the electrical 
resistance of glass stabilized at each temperature 
of measurement. 


ll. Experimental Method 

The glass used for these tests is Corning glass 
012, a soda-potash-lead glass of high resistance 
used for lamp seals. The annealing point of this 
glass is 431°C and the strain point is 395°C.° 

The measurements were made on samples, 
approximately 5 centimeters long and 0.5 centi- 
meter in diameter, having No. 24 gage Dumet 
wire sealed in each end for current leads. These 
samples were freely suspended in quartz tubes 
in a copper-cored furnace. The copper core of 
this furnace was 15 inches long and 5½ inches 
in diameter with eight holes for the quartz 
insulating tubes and with a noninductive winding 
of No. 18 gage Nichrome wire for the heating 
element. A chromel-alumel control thermo- 
couple with its junction between the heating- 
element wires at the center of the furnace and a 
Leeds and Northrup controller served to hold 
the temperature constant within +1°C during 


H. R. Lillie, Viscosity of Glass between Strain Point 
and Melting Temperature, Jour. Amer. Ceram. Soc., 
14 [7] 502-11 (1931). 
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each test. The temperature of the sample was 
measured with a chromel-alumel thermocouple 
placed in one of the tubes. It was found that 
the temperature variation over the length of the 
sample was less than 0.1°C and that the tem- 
perature of each tube 
was within the same 
limits. The furnace 
was set up in a shielded 
cage of copper screen 
which had a shielded 
and well-insulated lead 
to the adjacent relay 
rack which held the 
amplifier used to make 
the measurements. 
Direct-current voltage was used and polariza- 
tion was avoided by using very low currents. 
The geometry of the samples and the low- 
voltage gradients used, 2 volts per centimeter 
being the highest, necessitated an apparatus for 
measuring currents of the order of magnitude of 
10-7 to 10-” amperes in a minimum of time. 
This was accomplished by measuring the po- 
tential drop across a known resistor by means of 
a vacuum-tube potentiometer, utilizing a FP-54 
and a RCA-37 in the circuit shown in Fig. 2, 
which had the following circuit constants: 


log reusterar 


Rx = sample Ru = 10,000 ohms 

Rs = standard resistor Ris = 30,000 

R. = 20 ohm T, = FP-54 

R= 2 “ T: = RCA-37 

R. = 150 V = filament voltmeter 
R, = 200 “ E, = sample battery 
R. = 100 E: = standard cell 

R = 35 E; = 18 volts storage 
Rr = 5 battery 

R. = 10 “ E, = 3 volts dry cells 
R, = 400 “ Si, S: = D. P. D. T. switch 
Rio = 400 3 = grounding switch 
Ru - 6 “ G = galvanometer 
Ri = 10,000 ohms = = ground 

Ry = 10,000 


As shown in Fig. 2, the amplifier is compara- 
tively simple, obtaining all of its voltages from 
the resistor network connected across the 18 
volts of storage battery. It is put into operation 
by adjusting resistor, Rs, until the voltmeter, 
V, reads 2.5 volts, which indicates that the 
current flowing is such that the proper voltages 
are applied to the different circuit elements to 
obtain the maximum sensitivity consistent with 
stability, and then by adjusting the resistor, Rg, 
until the galvanometer rests at zero. During 
the first half-hour after the amplifier is turned on 
there is a tendency to drift, which will require 


small changes in resistor R, to bring the gal- 
vanometer back to zero. After conditions be- 
come stable this drift becomes very small and re- 
quires only infrequent adjustment. The stability 
of the amplifier is such that the voltage across the 
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Fic. 2.—Measuring circuit. 


known resistor can be determined to one-tenth 
millivolt. 

The mechanics of a measurement are then 
reduced to applying a known voltage, B, to the 
series connection of the sample, R,, and a suit- 
able known resistor, R,, and adjusting the Leeds 
and Northrup-type potentiometer until a bal- 
ance is obtained. This measured voltage, I, 
together with the known battery voltage, B, 
and the value of the known resistor, R,, enables 
the resistance of the sample, R,, to be computed 
from which the resistivity, p, of the sample 
material can be computed by taking into account 
the length, L, and diameter, D, of the sample. 

The resistivity, p, is computed from the meas- 
urements as follows: 


Ra = B V 

Ra = V ' 

R. = RAB — V)/V = R. (3/ / — 1) 
R. = p4L/xD* 


p — UR. 

The resistivity was measured on chilled glass, 
annealed glass, and stabilized glass. The 
“chilled” glass is glass cooled in air from 450°C; 
the annealed glass is glass cooled according to the 
curve in Fig. 3. The measurements on the 
“chilled” and the annealed glass were made 


Electrical Conductivity of Glass in the Annealing Zone 245 


while the temperature was increasing at the 
rate of '/,°C per minute. The stabilized measure- 
ments were made as shown in Fig. 4. The stabi- 
lized value is the final value for the annealed and 
chilled sample or else 
the average of these 
. we two when they are not 
ddentical. No definite 
— explanation can be 
given as to why these 
two curves do not 
* * always coincide at one 
final stabilized value, 
but it is probably owing to a slight variation in 
electrode contacts. 
It is seen that all the chilled samples show an 
increase of resistance with time, while the annealed 
samples at the higher temperatures show a de- 
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crease. This is owing to the fact that the initial 
state of the chilled glass corresponds to the 
equilibrium conditions of some higher tempera- 
ture and the annealed glass corresponds to that 
of a lower temperature. 

The data obtained on the glasses having the 
three types of heat treatment are given in Fig. 5. 

It is seen that the stabilized glass curve is a 
straight line to as low a temperature as the meas- 
urements extend. This temperature is about 
50°C below the change-point temperature for the 
chilled glass. 

That portion of the curve between the inter- 
secting points is reproduced on a somewhat larger 


scale. It is clear that the curve for the annealed 
and the chilled glass is not made up of two straight 
lines intersecting at a point as is usually given nor 
is it made up of two straight lines gradually merg- 
ing one into the other. The curved portion of this 
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curve contains a point of inflection. The glass is 
stabilized at the temperature where the curves 
cross; the annealed and chilled glasses then lag 
behind in stabilization and finally catch up with 
the stabilized glass at the point where the curves 
coincide. This point of inflection has not been 
observed previously. 


Hil, Summary 

(1) The log of resistance of a stabilized glass 
has been found to vary linearly with 1/7, where T 
is absolute temperature and the break in the curve 
usually thought to denote a transformation 
point”’ is not present. 

(2) The log of resistance of glass as measured 
during increasing temperature is linear with 1/7 
to a certain temperature, depending upon the rate 
of temperature increase and the previous thermal 
history of the sample. The straight-line curve 
changes over at higher temperatures to a second 
straight line of a different slope. The portion of 
the curve which exists between the two linear por- 
tions contains a point of inflection. 
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MECHANICS OF ENAMEL ADHERENCE: Xil, A CHEMICAL AND X-RAY 
EXAMINATION OF METALLIC PRECIPITATES FROM ENAMELS 
CONTAINING IRON AND COBALT OXIDES* 


By R. M. KING 


ABSTRACT 


In view of the evidence that some reducing agent, known as the ferrous agent, acts 
to precipitate iron at the interface of a cobalt“ ground coat and the steel base, silicon 
carbide was substituted for the ferrous agent to permit the determination of iron as well 
as cobalt in the metallic precipitates. Enamels containing various percentages of iron 
and cobalt oxides were treated with silicon carbide at temperatures higher than normal 
firing temperatures. This was done in order to study the relative behavior toward a 
common reducing agent of iron and cobalt at various concentrations in enamel glass 
solution. The resulting metallic precipitates have been examined by chemical and 


X-ray analyses. 


I. Introduction 

The following experimental studies and their in- 
terpretation are based on the evidence that some 
iron compound, such as the ferrous phase or iron 
carbide, possibly reduces iron and cobalt from a 
normally fired cobalt ground coat. We have 
called this reducing agent “the ferrous reducing 
agent.’’ Since iron is reduced, the ferrous agent 
should be a stronger reducing agent than iron. 

The principal objectives have been to study the 
relative behavior of iron and cobalt in enamel so- 
lution toward a common reducing agent and to 
determine the relation of concentration of these 
elements in solution to their concentration in the 
metallic precipitates. 

Siegwald' found that when molten enamels, con- 
taining cobalt oxide, iron oxide, or both, were 
heated with silicon carbide, pellets of metal were 
present in the enamels when cooled. He showed 
qualitatively that both iron and cobalt were pre- 
cipitated when present. Siegwald’s work has 
been extended and quantitative chemical analyses 
and X-ray examinations of the metal precipitates 
have been made. 


ll. Reduction Procedure 


Quantities of cobalt and iron oxides were 
weighed to the nearest milligram and mixed with 
50 grams of coarsely pulverized sheet-steel ground- 
coat base frit of the following composition : 


* Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, March 31, 1936 (Enamel Di- 
vision). 

1 Clyde R. Siegwald, The Action of Reducing Agents 
on Enamels Containing Iron and Cobalt Oxides. Thesis, 
Ohio State University (1933). 


Borax 30. 
Potassium feldspar 30. 
Quartz 
Soda ash 
Soda nitrate 
Fluorspar 


88 
88888 


This mixture was placed in a 20-gram fireclay 
assay crucible and fused in a crucible furnace un- 
til the oxides were dissolved, which usually re- 
quired about 30 minutes. Eight grams of 
to '/2-inch pieces of silicon carbide were stirred 
into the melt. A cover was placed on the crucible 
and the temperature was maintained at about 
2300°F for 2½ hours. The crucible was then al- 
lowed to cool to room temperature with the fur- 
nace. 

Both crucible and frit were crushed in a porce- 
lain mortar and the metal pellets were separated 
from the enamel with a magnet. The pellets 
ranged from the almost invisible to one weighing 
10 grams. These were converted to a powder by 
using a hard chilled-steel mortar and an agate 
mortar. Further treatment with the magnet 
separated the metal from any adhering glass. 
The powdered samples were thoroughly mixed 
for subsequent examination. 


ill. Chemical Studies 


(1) Methods of Chemical Analysis 

In view of the fact that the method selected for 
the determination of cobalt was more reliable 
when only small quantities of this element were 
present, large samples (0.5 to 1.0 gram) were 
weighed, dissolved, and aliquot parts taken for 
analysis. Since only the ratio of iron to cobalt 
was being sought, one sample was weighed and 
three aliquot parts were analyzed. 

Iron and cobalt were separated by precipitating 
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the iron as hydroxide by the basic acetate method 
as described by Hillebrand and Lundell.? Two 
subsequent precipitations were made with ammo- 
nium hydroxide in the presence of ammonium 
chloride according to the same authors.“ Since, 
however, cobalt is separated from iron with diffi- 
culty, even this procedure leaves some accuracy 
to be desired. 

To determine iron, the precipitate of ferric 
hydroxide was dissolved in hydrochloric acid, re- 
duced with stannous chloride, and titrated with 
0.02N potassium dichromate, using sodium di- 
phenylamine sulfonate as an internal indicator as 
described by Willard.“ 

The combined filtrates from the ferric-hydroxide 
precipitations were evaporated to about 150 cubic 
centimeters and 30 cubic centimeters of 25% so- 
dium hydroxide were added. The solution was 
boiled until no trace of ammonia could be de- 
tected. More sodium hydroxide was added if 
necessary to complete the ammonia expulsion. 
The solution was slightly acidified with 1:3 sul- 
furic acid, and 1 to 2 grams of sodium perborate 
were added to oxidize the cobaltous salt to the 
cobaltic salt. The solution was made strongly 
alkaline and boiled 30 minutes to decompose ex- 
cess sodium perborate; air was expelled by carbon 
dioxide and the solution was cooled to room tem- 
perature. Two grams of potassium iodide and 
100 cubic centimeters of 1:3 sulfuric acid were 
added in order. The iodine liberated was ti- 
trated with 0.02N sodium thiosulfate, using 
starch as an indicator. The final volume of the 
solution should be about 300 cubie centimeters 
and the amount of cobalt in the sample should not 
be greater than 30 milligrams because of end-point 
difficulties. This method is described by Willard 
and Hall.“ 


(2) Results of Chemical Analysis 

The data are given in Table I. Attention is 
called to the fact that when the sum of iron and 
cobalt in the melt was ten grams or more, the 
enamel was approximately saturated as to the 
added oxides, e.g., samples 11, 12, 13, 14, 15, 38, 


2? W. F. Hillebrand and G. E. F. Lundell, Applied Inor- 
ganic Analysis, pp. 7172. 

Ibid., pp. 397-98. 

H. H. Willard and N. H. Furman, Elementary Quan- 
titative Analysis, pp. 177-79. 

5H. H. Willard and Dorothy Hall, Separation and 
Determination of Cobalt: III, Volumetric Determination 
a > Jour. Amer. Chem. Soc., 44 [10] 2237-53 

1922). 


17, 16, and 18. The concentrations in the other 
samples are related to the saturation concentra- 
tion by a geometrical progression with one-half 
as the constant factor. 

Because in the process of reduction with silicon 
carbide, there are so many known as well as un- 
known factors which are difficult to control, cau- 
tion has been used in making deductions from the 
data. There is, however, one obvious conclusion, 
that when both iron oxide and cobalt oxide are 


Taste I 


Grams Fe and Co added 
to 50 g. frit as 
Cos. and Fe:O; Wt. of 
metal Fe/Coin Fe/ Co in 


Sample 
No. 


Co Fe precipitate enamel metal 
Co 11 0 11.3 1.6 
Co 12 2.08 8.15 7.3 4.12 3.87 
Co 13 5.65 5.22 1.8 0.92 0.60 
Co 27 2.35 2.18 1.1 0.92 0.68 
Co 34 1.11 1.03 1.5 0.92 0.76 
Co 29 0.54 0.52 0.2 
Co 14 9.23 1.92 4.5 0.21 0.15 
Co 15 11.3 0 11.2 

Added as Cos, 

and FesQx 

Co Fe Fe/Co Fe/Co 
Co 38 0 11.3 3.6 
Co 17 2.08 8.25 4.5 3.97 2.56 
Co 16 5.65 5.04 2.9 0.89 0.60 
Co 28 2.35 2.14 2.6 0.89 0.46 
Co 35 1.21 0.99 0.8 0.89 0.43 
Co 30 0.54 0.49 0.4 
Co 18 9.25 1.85 3.6 0.20 0.18 
Co 37A 0.165 8.15 3.9 50.00 19.60 
Co 15 11.30 0 11.2 


fused into the enamel, both cobalt and iron are 
precipitated by silicon carbide. 

A second conclusion is also substantiated by the 
data. A high ratio of iron to cobalt is obtained in 
the metal when this ratio is high in the enamel. 
The concentration of iron, however, is lower and 
the concentration of cobalt higher in the metal 
precipitate than in the enamel. This leads to the 
conclusion that of the two metals, iron and cobalt, 
the latter is preferentially precipitated. This 
conclusion is confirmed by the fact that when the 
iron and cobalt concentrations are approximately 
equal, the concentration of the cobalt in the pre- 
cipitate is much higher than that of the iron. 

It may be contended that silicon carbide is a 
stronger reducing agent than the ferrous reducing 
agent and that results obtained with silicon car- 
bide are not necessarily the same as would be ob- 
tained with the ferrous agent. It is believed, 
however, that relative comparisons are in order. 


| 


248 


In connection with these conclusions, particular 
attention is called to the data on sample No. 37A. 
The ratio of iron to cobalt in the enamel was 50:1 
and the ratio of Fe, O. to Co, O. 50.7:1. This ratio 
was chosen because (1) the minimum iron oxide 
found by Dietzel“ was 24% Fe, O,, (2) Spencer- 
Strong’ found 24.5% Fe; O, to be the approximate 
saturation concentration, and (3) 0.50 is about the 
average maximum limit of cobalt oxide in com- 
mercial ground coats. It will be noted that with 
a 50:1 ratio of iron to cobalt in the enamel, the 
ratio in the metal precipitate was only 20:1. 

In view of the fact that it is difficult to control 
the reduction process, no deductions have been 
made as to the quantities of metal precipitated. 
Attention is called, however, to the fact that these 
quantities vary considerably with varying con- 
centrations of iron and cobalt. This problem will 
be studied in a future investigation. 


IV. X-Ray Studies 


The object of the X-ray studies was to deter- 
mine whether any alloying takes place in the pre- 
cipitate. 

Of the samples in Table I, X-ray analyses were 
made of the samples Co 27, 29, 30, and 37A, and 
another designated as Co 32. The latter was 
metal produced by silicon-carbide reduction from 
a fritted commercial ground coat. This ground 
coat had the composition given above plus 0.5% 
Co, O., 0.3% Ni: O,, and 1.2% 

The X-ray data are given in Table II. 

Osawa® reported a = 2.824, and 3.545 for a 
20 to 80 iron-cobalt alloy. The average for sam- 
ple Nos. 27 and 29 was 2.809 and 3.559. It will 
be noted that the ratio of iron to cobalt in sample 
No. 27 was 0.68, i.e., 40.42 Fe and 59.58 Co. 
Osawa gave a = 2.835 for a 35 to 65 iron- 
cobalt alloy. This should be lower than that 
of a 40 to 60 alloy. He did not state whether 
corrections were made such as those in the 
data given above. It is possible that the presence 
of other metals may have contributed to the 
lowering of the leggth of the cube edge of the 


Adolf Dietzel, Die Aufklärung des Haftproblems bei 


der Eisenblechemaillierung, " Sprechsaal, 68 [3] 34-36 
a = Ceram. Abs., 14 [5] 107 (1935). 

H. Spencer Strong. Mechanics of Enamel Ad- 
herence: X. ibrium Studies in Some Systems of 
Enamel — it, Nickel, and Iron Oxides, Jour. 
Amer. Ceram, Soc 17 (7) 208-14 (1934). 

® Atomi Osawa “X-ray Investigation of Alloys of 


Nickel-Cobalt and Iron-Cobalt Systems, Téhoku Im- 
perial Univ. Sci. Repts., 19 [1] 109-21 (1930). 
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alloy. There is also a discrepancy in the values 
obtained for cobalt by Osawa and the generally 
accepted values. It is evident, however, that an 
alloy was present; it is also probable that cobalt 
was present, but this is debatable. 


Taste II 
X-Ray Data 
Co 27 
Iron line only, 2R = 22.574 
Line L Sin @ Face d/n ae Phase 
1 4.103 0.18096 110 1.9629 2.776 Fe-Co 
2 5.794 25376 200 1.3989 2.799 190 
3 7.126 31051 211 1.1433 2.793 2 
4 8.261 35788 220 0.9919 2.806 1 
5 9.282 39971 130 0.8882 2.809 20 
6 10.230 43790 222 0.8107 2.808 a 
7 11.111 47255 123 0.7513 2.811 27 
8 12.746 53509 114 10.6634 2.814 
330 
Av. (except 1), 2.806. 
Lowest values given by Osawa, 2.824. 
Iron and cobalt Hae. 2R = 22.590 
Line L Sia @ Face d/n ao Phase 
1 4.058 0.17863 110 1.9874 2.811 Fe-Co 
2 5.758 25214 200 1.4080 2.816 * 
3 6.451 28234 1.2573 3.560“ Co 
4 7.110 30952 211 1.1470 2.810 Fe-Co 
5 7.607 33100 1.0725 3.557“ Co 
6 8.267 35788 220 0.9920 2.806 Fe-Co 
7 10.195 43617 222 0.8139 2.814 " 
8 11.099 47178 123 0.7525 2.815 . 


Av. Fe-Co alloy lines, 2.812. 
Av. Co lines, 3.559. 


* Cobalt lines were not corrected for diameter of sample 
tube; iron-cobalt alloy lines were so corrected, the average 
correction amounting to about —0.009A; inasmuch as 
the Co lines given are some distance from center, values 
given for Co are only slightly high. 


Norte: Lines on 30 and 37A were identical with those on 
27 and 29; values for these therefore were not calculated. 


Cobalt and 2R = 22.560 
Line L Sin@ Face d/n ao Phase 
1 3.923 0.17296 111 2.0525 3.555 a-Co 
2 4.365 .19235 224 1.8201 8.916 aMn 
3 5.922 25949 124 1.3681 6.269 8-Mn 
145 1.3681 8.866 a-Mn 
4 6.466 28268 220 1.2561 3.562 a-Co 
500 6.286 g-Mu 
340 
5 6.674 29154115 1.2177 6.327 g-Mun 
333 
6 7.114 31018 1.1445 6.278  8-Mn 
Av. cobalt lines ag = 3.558. =3.554 
Av. a-Mn lines ao = 8.891 Accepted ao =8. 894 
=6. 294-6. 30 


Av. 8-Mn lines a, = 6.290 


Cobalt and both a- and 8;8-manganese were 
found in sample No. 32. Their presence and that 
of nickel was confirmed by qualitative analysis. 


V. Summary and Conclusions 


By employing silicon carbide as a reducing 
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agent, metallic precipitates have been produced in 
enamels in which cobalt and iron oxides were dis- 
solved. These precipitates have been examined 
by chemical and X-ray methods. 

These studies show that (a) iron and cobalt are 
precipitated; (h) when these oxides are present 
in approximately equal amounts more cobalt than 
iron is found in the precipitate; (c) concentration 
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in the solution is an influencing factor upon the 
concentration in the precipitate of the iron and 
cobalt; (d) both an iron-cobalt alloy and cobalt 
are present in the precipitate: and (e) cobalt, 
nickel, and a- and $-manganese are found in a 
precipitate from a commercial ground-coat frit. 

or CERAMIC ENGINEERING 


Omo State UNIVERSITY 
Onto 


FRIT SOLUBILITY: 


COMPARISON OF METHODS OF DETERMINATION AND 


RELATION Or SOLUBLE SALTS TO ENAMEL SLIP CONSISTENCY * 


By G. H. McIntyre AND R. E. Bevis 


ABSTRACT 
Frit solubilities were determined (1) by extraction in a standard Soxhlet extraction 
apparatus and (2) by milling in the usual manner. Titrations were made by the poten- 
tiometric method, using the glass electrode, and compared to the usual indicator method. 
The relationship between these soluble portions of the frit and enamel-slip con- 


sistency was studied. 


|. Introduction 


(1) Purpose of Investigation 

It long has been recognized that there exists 
some relationship between the solubility of 
enamel frits and the consistency of the resultant 
slips of these enamels when milled. Little is 
known of the amounts and proportions of the 
various salts dissolved or how the suspension is 
affected by their presence. 

Such information should serve as a useful guide 
in a study of how to adjust the mill additions of 
enamels to secure the most satisfactory set. 

The authors have found that various smelting 
procedures affect enamel suspension. Data on 
the soluble salts, if correlated with enamel con- 
sistency, should serve as a guide to the best 
smelting procedure and as a standard of uni- 
formity of smelting. 

With these applications in view, various 
methods of determining frit solubility, their 
adaptability for varied uses, and the relation- 
ships between the soluble salts and the properties 
of the resultant enamel suspension were studied. 


(2) Review of Literature 
Investigations have been made of the addition 
of varied electrolytes to enamel slips, milled both 


* Presented at the Annual Meeting, American Ceramic 
ee Columbus, Ohio, March 31, 1936 (Enamel Di- 
vision). 


with and without clay, and their effect upon the 
enamel consistency.’ 
Similar studies have been made of clay slips 


and glazes.* 

The relationship between their consistency, 
pu, and the addition of electrolytes has been 
determined. The similarity between these clay 
slips and enamels allows much of this work to be 
applied to the study of enamel suspensions. 

The work referred to above leads to the follow- 
ing general conclusions: 

(1) Enamels are set up by the addition of 
salts which react with other salts already present 
to form flocculent precipitates. 


(@) R. D. Cooke, Salts in Enamels, 
Jour. Amer. Ceram. Soc., 13 [9] 658-61 (1930). 

(6) R. R. Danielson, Effect of Soluble Salts on the 
Pr ies of Enamels,” ibid., 12 [8] 538-47 (1929). 

(c) H. L. Cook, “Observations on Effect of Electrolytes 
When Added to Enamel Suspensions Made with and with- 
out Clay,” ibid., 10 [5] 344-46 (1927). 

(d) G. H. McIntyre and J. T. Irwin, “ 
Gardner Mobilometer to Enamel-Slip Consistency Studies 
and Control, ibid., 15 (8) 433-38 (1932). 

(a) H. E. Ashley. The Technical Control of the 
Collcidal Matter of Clays, Bur. Stand. Teck. Paper, 
No. 23 (Dec. 18, 1912). 

(6) F. P. Hall, 2 
Jour. Amer. Ceram. Soc , 6 [9] 989 (1923). 

(c) D. W. Randolph and A. L L. Donnenwirth, ‘ 
Ion 1 on Clay Slips, ibid., 
(1926 

(d) L. A. Fetterolf, A Study of the Consistency of Raw 
Terra Cotta Glazes, ibid., 13 19] 675-82 (1930). 

(e) Edward Schramm ‘and R. F. Sherwood. 

4] 270-73 (1929). 


drogen- 
is) 541-47 


Pr ay 
J. R. Bowman, 8 Slips and Glaze 
„ibid., 10 508-18 (1 ). 


2s 

J. 

— 


250 


(2) Enamels are set up by the addition of 
acids or acid salts, flocculating the colloidal par- 
ticles of the suspension. 

(3) Enamels are made to lose set by the addi- 
tion of alkalis or alkaline salts, deflocculating the 
colloidal particles of the suspension. There 
have been cases cited, however, of enamels being 
set up by the addition of such electrolytes. 

Cook“ has analyzed the enamel mill liquor and 
found the dissolved salts to be chiefly borax with 
a small amount of siliceous matter, alumina, 
sodium carbonate, sodium sulfate, and sodium 
chloride. 

Danielson’ reported that enamels having a 
Na,O/B,0; ratio between 1.05 and 1.70 had good 
set and that those having a ratio of 2.5 to 7.7 
had poor set. 

King! reported that the amount of base released 
by the electrodialysis of enamels and glasses de- 
creased as their chemical or acid resistance in- 
creased. 


ll. Method of Investigation 
A series of commercial enamels, set-up char- 
acteristics of which were known, were selected 
for these studies. These enamels ranged from 
those having very short set to those difficult to 


keep in suspension. 


(1) Frit Extraction 

The standard Soxhlet extraction apparatus 
was adapted for the extraction of enamel frits. 
A 20-gram sample of frit which had been screened 
through a 30-mesh sieve and retained on a 60- 
mesh sieve was extracted for 8 hours, using 100 
milliliters of distilled water. This extraction 
liquor was then titrated for Na,O and B., 
content. 


(2) Milled Enamel 

Duplicate millings, using the following mill 
additions were made: 1500 grams frit, 90 grams 
clay, and 555 grams water (distilled). 

They were ground to a residue of 4 to 5 grams 
on a 200-mesh sieve from a 50-milliliter sample 
of liquid enamel, adjusted to a specific gravity of 
1.85, and consistency measurements were made 
with the Gardner mobilometer.'“ All millings 


H. L. Cook, Notes on Solubility of Enamel Frit in 
—_—- Jour. Amer. Ceram. Soc., 10 [5] 339-43 
1 


R. M. King, “Mechanics of Enamel Adherence: II. 
Electrodialysis of Some Enamels and Glasses, ibid., 18 
[8] 230-33 (1935). 
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were carried out in the same mills and were 
aged for approximately the same period before 
determining the data. 

These milled enamels were filtered by suction 
through a dense filter paper. Duplicate 25- 
milliliter samples were taken, diluted to 400 
milliliters, and titrated. The same determi- 
nations were made for millings of two frits con- 
taining only frit and water. 


(3) Titrations 

All titrations were made potentiometrically, 
using a glass electrode containing 1 py HCl, 
with an internal platinum quinhydrone electrode 
and a standard saturated KCl-calomel half-cell. 
A highly sensitive galvanometer was used as the 
zero instrument in the potentiometer circuit: 
0.05 N HCl and 0.05 N NaOH were used in the 
titrations. 


lil. Sources of Error 


(1) Ne. O Titration 

A typical titration curve of the enamel mill 
and extraction liquor is shown in Fig. |. 

The theoretical equivalence point in a neutrali- 
zation of a strong base by a strong acid is in- 
dicated by a sharp inflection of the curve, placing 
the end-point at py 7. 

As the acid and alkali become more dilute, 
however, this inflection 
becomes much less 
sharp. In addition, it 
is lessened appreciably 
by the presence of 
buffers. 

That portion of the 
Na,O curve (Fig. 1) 
above pn 7 closely fol- 
lows that of the theo- 
retical curve of the neu- 
tralization of a dilute 
strong base by a dilute strong acid. The flatten- 
ing of the curve between ph 7 and 6, followed 
by the slight inflection at approximately pn 6 
is best explained by the complexity of salts in 
solution and the buffing actions exerted by them. 

Taking the above facts into consideration, it 
was decided that the correct end-point for the 
alkali titration is at pn 7. Hvorka® agrees with 


Fic. 1.—Typical titra- 
tion curve of enamel mill 
liquor (0.05 VMHCI-NaOH). 


5 Dr. Hvorka, Professor of Physical Chemistry, Western 
Reserve Univ., private communication. 
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the authors in this interpretation of titration 
curves. Therefore all values given for Na,;O 
shall be taken as all available alkali above py 7, 
calculated as equivalent Na,O. 

The usual method in titrating for free alkali 
is to titrate to the color change of methyl orange. 
From Fig. 1 it can be seen that the use of this 
end-point introduces an error which, in solutions 
of small total titration volume, is quite large. 


(2) Titration 

When the end-point of the alkali titrations 
was reached, Mannitol was added, and the B,O,; 
was titrated with NaOH. Figure 1 shows an 
inflection at py 8 to 8.5, the point of phenol- 
phthalein color change. This inflection point 
was taken as the end-point of the titration. 


(3) Acidity of Distilled Water 

Before being titrated, the mill and extraction 
liquor samples were diluted to approximately 
400-milliliter volume with distilled water. This 
water was found to have a py of 5.6, and, when 
titrated to pH 7, an acid content equivalent to 
0.00345 gram Na; O per liter. This correction 
was made when calculating the Na: O content. 


(4) Effect of Aging 

It was found that if the mill liquor or the 
extraction-liquor samples were allowed to age 
for a few hours in a beaker covered with a watch 
glass, the alkali titration was less than the same 
titration made immediately ‘after filtering or 
extracting. This variation was due to solution 
of acid gases in the air. Thereafter, when 
necessary to make titrations some time after the 
preparation of the sample, they were placed in 
300-milliliter bottles, and the bottles were filled 
with water and tightly stoppered until the 
titration could be made. 


IV. Results 


(1) Method 

(a) Extraction: This method proved quite 
satisfactory when the enamels to be studied 
are reasonably soluble, but when enamels such 
as Nos. 3, 4, and 5 are extracted, the total avail- 
able alkali dissolved is so low that the results are 
quite inaccurate. It should be useful as a rapid 
test for uniformity of smelting as mentioned 
above. 

(b) Mill Liquor Titrations: Good check results 
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were obtained on the duplicate millings. In all 
cases, the total soluble salt content was greater 
than that of the extraction liquor, which allows 
greater accuracy in the results. But when the 
total soluble salt content is calculated back to 
frit percentage in the mill, it is seen that, pro- 
portionally, the amount extracted is greater 
than that dissolved during milling. 

This method requires more work and care in 
the preparation of samples but gives results which 
can be more accurately correlated with enamel 
consistency. 

(c) Comparison of Results: It was not expected 
that there would be any correlation between the 
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Fic. 2.—Enamel consistency as determined by the 
gardner mobilometer. 


Mill liquor 
BrO, 
No. (8 (K. /I.) NazO/BrOs 
1 2.14 2.25 0.95 
2 1.79 2.19 0.82 
3 0.62 1.14 0.54 
+ 0.94 1.23 0.76 
5 1.18 1.25 0.95 
6 1.25 0.86 1.45 
7 2.52 1.47 1.71 settle 
8 4.50 2.42 1.86 


total solubility as determined by extraction and 
as present in the mill liquor, but it was thought 
that there should be some correlation between 
the NaO./B,O; ratios. As seen from Table I, 
there is fair agreement between the two methods 
for enamels Nos. 2, 7, and 8. For enamels 
Nos. 3, 4, and 5, the results vary widely, but, 
as pointed out previously, in determinations where 
the total soluble salt extraction is small, as is 
the case with these enamels, the accuracy is not 
great. 

The ratio as determined in the mill liquor of 
the two millings made without clay agrees fairly 
closely with the ratio as determined by extraction. 

There was no agreement between the calcu- 
lated Na: O/ B. O: ratio of the frit and that of the 
salts dissolved. 

The total solubility as determined by either of 
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(milled with no clay) 


— 
48s 2 
7 * 
2 
12 2 

— = 
23 


= 6 


Good set slightly short 
Good set slightly short 


Good set 


Settles out very rapidly 
Settles out very rapidly 


Settles out 


— steel (A. R. white 


McIntyre and Bevis 


these methods has no 
correlation with the 
chemical or acid re- 
sistance. This is 
of the relationships 


found by King“ to 
exist between total 


base release by elec- 
trodialysis and chemi- 
cal resistance. 


(2) Consistency 

The results of the 
consistency deter- 
minations are plotted 
in Fig. 2. The Na,O 
and B. O, contents are 
also tabulated. 

The enamels were 
divided into four 
groups, as far as ap- 
parent set was con- 
cerned. Enamels Nos. 
1 and 2 were ex- 
tremely short. Enam- 
els Nos. 3 and 4 were 
fairly short. Enamel 
No. 5 had good set 
but was slightly runny 
as compared to Nos. 3 
and 4. Enamel No. 6 
settled out slowly but 
fast enough to pre- 
vent accurate meas- 
urement of consis- 
tency. Enamels Nos. 
7 and 8 settled out 
extremely rapidly. 

The relationships 
shown are not entirely 
consistent. This lack 
of consistency can be 
justified, however, 
when it is considered 
that enamels of en- 
tirely different typi- 
cal compositions were 
studied. 

For enamels Nos. 1 
to 4 there is an in- 
crease in yield value 


as solubility increases. But for enamels Nos. 5, 
6, 7, and 8, as the solubility increases, the 
enamels settle more (decrease in yield values?). 
These enamels, however, also have a higher 
Na: O/ B- O, ratio. 

Enamels Nos. 2 and 3 have similar mobility, 
but there is no corresponding relation between 
the total solubility or the ratios. Enamels Nos. 
1, 4, and 5 have similar mobility. The ratios 
of enamels Nos. 1 and 5 are similar, but that of 
No. 4 is lower. 

Of enamels Nos. 3 to 8, as the ratio decreases, 
the enamels become shorter. 

These results show conclusively that some 
factors other than the total alkali and boric-oxide 
solubility and their ratio must be considered. 
Rough determinations of soluble silica and 
alumina in one of the mill-liquor samples showed 
that appreciable quantities of these materials 
were present and should be considered in all 
future work. 

Regardless of the lack of exact correlation, the 
following general relationships are shown: (1) 
enamels of high solubility (1.5 to 2.0 gm. /I. 
Na, O) and moderate ratio (0.8 to 0.9) are ex- 
tremely short; (2) enamels of low solubility 
and moderate or low ratio have good set; (3) 
enamels of higher solubility (1.25 or higher 
Na,O) and high ratio (1.45 to 2.0) have poor set. 


V. Summary 

A method for the extraction of soluble salts 
from enamels employing an adaptation of the 
Soxhlet extraction apparatus has been studied 
and compared with the usual method of mill- 
liquor analysis. Potentiometric titrations were 
found to be more accurate than the usual titration 
using chemical indicators. 

It has been shown that definite relationships 
between soluble salts and enamel consistency do 
exist, but that factors other than those studied 
must be considered. 

This is a preliminary report of investigations 
which are to be carried out in greater detail in 
the future. 
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EFFECT OF NEUTRALIZING SOLUTIONS ON GROUND-COAT DRAINING* 


By G. H. McIntyre AN P. E. Gerpes 


ABSTRACT 
Six commercial neutralizers were introduced into enamel ground-coat slips in pro- 
portion to their relative carry-over with the steel. The effect on ground-coat draining 
was studied by mobilometer data and weight measurements on standard test plates. 


|. Introduction 

It has been recognized that the neutralizer used 
in connection with the cleaning operation of steel 
preparatory to enameling plays an important part 
in the draining properties of the ground coat.' 

There seems to be no data, however, for the rela- 
tive effect of various neutralizers upon the drain- 
ing properties of enamels. As far as can be 
ascertained, there is no reference in enamel 
literature as to whether or not various neutral- 
izers carry over with the steel in the same pro- 
portion and whether or not carry-over is affected 
either by the operating temperature of the neutral- 
izer bath or by the degree of etch of steel surface. 
Shands, Bruton, and Grimes? have shown that the 
neutralizer bath plays an important part in in- 
hibiting and removal of rust from the pickled 
steel. 

This paper is the first of a proposed series of 
studies on the relation of neutralizer compositions 
to their effect upon steel and enamel application. 
The next paper will cover an investigation of 
effects obtained by a systematic formula variation. 

The purpose of the present work was to deter- 
mine (1) the relative carry-over with the steel of 
various commercial neutralizers; the effect upon 
carry-over of (a) the neutralizer bath tempera- 
ture and (b) the pickling time; (2) the effect of the 
neutralizer carried over upon the enamel set-up; 
and (3) the comparative rust-inhibiting properties 
of neutralizers. 

The results obtained are construed as effective 
only with respect to the specific ground-coat 
enamel and steel employed for these studies. 
Variation in steel or enamel would undoubtedly 
give different numerical results, but it is believed 
that the general trend would remain the same. 
Presented at the Annual Meeting, American Ceramic 
Society, Columbus, Ohio, April 2, 1936 (Enamel Division). 
Received April 16, 1936. 

J. E. Hansen, The Advanced Technique of Porcelain 
Enameling, p. 113. Enamelist Publishing Co., 1932; 
Ceram. Abs., 11 [6] 350 (1932). 

? E. H. Shands, G. L. Bruton, and G. J. Grimes, Use 
of Sodium Cyanide in Neutralizer Bath in Pickling Sheet 


Iron for Enameling,”’ Jour. Amer. Ceram. Soc., 18 (10) 323- 
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ll. Type of Neutralizers Used 

The neutralizers selected for this study repre- 
sent both commercial and published formulas. 
In every case they were operated at recommended 
strengths and temperatures. Strengths of all the 
neutralizers are given on an equivalent sodium- 
oxide basis and were determined by potentiometric 
titration. A conventional potentiometer in con- 
nection with a glass electrode with 1.0 py hydro- 
chloric-acid quinhydrone internal electrode and a 
saturated calomel half-cell was used to determine 
the equivalent sodium-oxide content of all solu- 
tions. All acids were standardized, and the so- 
dium-oxide titrations were made to the theoretical 
equivalent end-point of py 7 because of the pres- 
ence of the strong acid and base. 

The consistency of the enamels was determined 
by use of the Gardner mobilometer,“ at controlled 
temperatures, and by the weight of enamel re- 
tained on a test sheet dipped in the slip. 

The standard cleaning and pickling procedure 
was in the following order: (1) cleaner, 6 oz. per 
gal., 20 min. boiling; (2) hot rinse, 5 min.; (3) 7% 
sulfuric acid, 20 min., 135-140° F, (4) hot rinse, 
dip only; and (5) neutralizer: kind and operating 
temperature variable, time 3 min. 

The neutralizer compositions and equivalent 
sodium-oxide percentages were as follows: 


Neutralizer Grams, % Na:O by 
No. Chemical liter titration 
(1) Borax 17.25 0.353 
Soda ash 2.53 

(2) Caustic soda 3.2 240 
Soda ash 1.3 
Sodium silicate 0.133 

(3) Soda ash 7.5 492 
Potassium cyanide 7.5 

(4) Soda ash 8.7 . 252 
Trisodium phosphate 3.46 

85 Com. formula (83 8.7 205 

(6 Com. formula (B 8.9 154 


All steel used for carry-over of neutralizer de- 
terminations was 4½ by 16-inch 22-gage stock. 
Panels were drained of excess neutralizer and the 


* G. H. McIntyre and J. T. Irwin, “Application of 
Gardner Mobilometer to Enamel-Slip Consistency Studies 
and Controls,” ibid., 15 [8] 433-38 (1932). 
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adhering neutralizer was removed by washing the 
piece not less than 5 times, the wash water being 
retained for titration. Ten square feet of steel 
surface was washed for each determination, check 
runs being made upon each neutralizer. 


Ill. Relative “Carry-Over™ 
The comparative carry-over of the neutralizers, 
the pn of the neutralizers as used, the effect of 
dilution upon the py of the neutralizer, the effect 
of the operating temperature and of prolonged 
pickling upon carry-over are given in Table I. 


tralizer equivalent to the carry-over with 20 and 
30 square feet of steel surface are used. This 
amount is not excessive inasmuch as 600 milliliters 
of ground-coat enamel will cover 35 square feet of 
steel surface at ordinary weights of application. 
It is not necessarily true that all of the neutral- 
izer will enter into the ground-coat slip, but the 
presence of the neutralizer on the surface has a 
decided effect upon the draining of the enamel 
with which it is in immediate contact. 

The effect of the neutralizer upon the consis- 
tency of a ground-coat enamel was determined 


TABLE I 


(titration of solution carried over with 10 sq. ft. of steel surface) 


Neutralizer carried over 


— 


— 


Equivalent 
Neutralizer strength as used to ml. of 
— — neutralizet 
Neu- Titra- PH Neutral carried 
tral- tion Nor- Neural- izer % Na Neutal- Titration over 
izer 1 ’ y izer as dil. by Run i (ml. Normality with 
No. ch (HCD used 30x weight No. (°F) HCl) (HCl) 110 sq ft. Av Remarks 
1 39.8 0.0285 8.9 8.8 0.353 1 175 100.00 0.0285 25.0 24.8 
2 175 27.80 0.1007 24.57 
2 0.0216 11.6 10.3 0.240 3 175 48.30 0.0285 17 8 18.7 
4 175 70.50 0.0216 19.6 18.5 
3 0.0216 9.6 9.3 0.492 5 110 16.45 0.1041 10 7 11.8 
6 110 19.20 0.1041 12.7 
0.0216 9.8 9.3 0.252 7 175 18.00 0.1041 23 \ 22.0 
8 175 59.20 0. 20.87 22 
5 0.0216 11.4 10.2 0.295 9 175 100.00 0.0216 22. 22.0 
10 175 94.50 0.0216 21. , 
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The carry-over varies considerably with the 
neutralizer (Table I); No. 3 shows a relative 
carry-over approximating one-half that of other 
neutralizers. Since this neutralizer was operated 
at a temperature of 65°F lower than others tested, 
it was thought that perhaps temperature was an 
important factor in relative carry-over, but a sec- 
ond determination on neutralizer No. 5 made at 
the same temperature as that of No. 3 proved that 
temperature has little effect. 

An increase of pickling time by 7'/: times that 
of the standard was found to increase the carry- 
over by 70%. 


IV. Effect on Ground-Coat Consistency 


For the following studies, quantities of the neu- 


10.2 0.295 11 110 18.60 0.1007 


0.0285 11.9 9.6 0.154 15 175 50 0.0285 28.7 


19.8 Lowered tempera- 
ture 


OS 


— — — — 


- Pickling time 
30.5 7½ & standard 


after adding the neutralizers to the enamel in the 
relative proportions of their carry-over. The 
ground-coat enamel mill formula was as follows: 


Frit B 30 

Clay 

Feldspat 3 * 

Borax * 

Fineness 7 g. residue on a 200-mesh sieve from 50-ml. 


sample of slip 


The milled enamel was allowed to age for 48 
hours to remove the initial set of milling. The 
amount of each neutralizer added to 600 milli- 
liters of enamel slip of specific gravity 1.74 was the 
proportion of the relative carry-over as given in 
the following table: 


H | 
1 
| 
.d 
12 110 18.80 0.1007 19 
9.6 0.154 13 175 28.40 0.0285 16 18 
14 175 34.30 0.0285 19 
— 


Effect of Various Neutralizing Solutions on Ground-Coat Draining 


A B 
Neutrali — 
1 50 74 
2 37.5 56 
3 24 36 
4 44 66 
5 44 66 
6 36 54 
Blank 0 0 


The specific gravity of all the enamels after add- 
ing the neutralizer solutions was adjusted to 1.62 
by the addition of distilled water. 

The effects of these additions upon enamel con- 
sistency are given in Table II and Fig. 1. 
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the blank and neutralizers Nos. 1, 2, 3, and 4 is 
very small for the first 24 hours aging time and 
increases slightly with further aging; No. 6 shows 
less initial effect but the mobility increases rapidly 
with aging; No. 5 shows high initial mobility, a 
subsequent decrease with 24 hours aging, and in- 
crease with longer aging time. 


(3) Dipping Weight 

The trend of dipping weights closely follows 
that which would be expected from the yield value 
and mobility results. Enamel containing neu- 
tralizers Nos. 1 and 3 shows a relatively high yield 


TaBLe II 


RESULTS ON VI ID Dippinc WeicsT, AND Rust-PREVENTING Power or Each NEUTRALIZER 
(A) Neutralizer addition equivalent to 20 sq. ft. steel surface per 600 ml. enamel slip (sp. gr. enamel 1.62) 


Aging (zero da i 1 da 
Dipping Aging ( 
weight t 
ft. 
Yield Relative . Yield Relative 
Neut. value mobility 9-x Cin. value mobility 9-x 8-in. 
No. (g.) (ml/sec.) sheets) (K (ml/sec.) sheets) 
1 41 13.6 (angle of 20 10.8 (angle of 
2 29 13.5 drain 76°) 27 12.5 drain 76°) 
3 38 13.5 32 12.8 
4 32 13.6 19 11.9 
5 27 11.2 19 11.1 
6 27 11.7 19 11.1 
Blank 32 11.8 27 11.0 


ing (14 days) 
Aging ve) 


— Rusting 
t weight 
(g./sq. ft. increase 
Yield Relative | 7 x 3-in 
value mobility 9-x 8-in. panel 

(g.) (ml. /s sheets) (g.) 

24.0 13.8 (angle of 

33.0 14.0 drain 76°) 

33.0 14.0 

18.0 14.3 

37.0 14.8 

33.0 14.0 

30.0 12.5 


(B) Neutralizer addition equivalent to 30 sq. ft. steel surface per 600 ml. enamel slip (sp. gr. ename l 1.62; enamel temperature 70°F) 


1 39.5 12.2 25.7 35 12.3 25.6 
2 34 13.0 23.2 31 11.4 19.8 
3 38 12.8 24.0 33 12.8 27.3 
21 13.3 13.5 21 12.4 13.8 
5 37 14.8 22.3 23 11.2 20.1 
6 25 12.6 21.5 28 14.5 15.0 
Blank 32 11.8 17.5 27 11.0 20.2 


38 13.1 24.1 0.0008) 

24 14.1 18.9 .0006 

41 14.2 30.8 0006 

17 12.7 14.0 0011 No visual difference 
27 15.0 18.1 0028 noted 

27 16.1 15.2 0025 

30 12.5 19.2 0032 


All mobilometer data was taken with a solid disk on the plunger. 


Figure 2 shows the effects of neutralizer addition 
equivalent to that carried over by 30 square feet 
of steel surface per 600 milliliters of enamel. 


(1) Yield Value 

There is a considerable spread of effect with 
the neutralizer addition at the same degree of 
aging, there being both higher and lower yield 
values as compared to the blank. There is a 
general decrease for the first 24 hours with subse- 
quent increase. Neutralizers Nos. 2 and 4 are 
exceptions in that they show steadily decreasing 
values. 


(2) Mobility 

In every instance the addition of neutralizer 
increased the mobility over that of the blank, but 
to a varying degree. The mobility change of 


value and medium mobility with resultant high 
dipping weights; No. 4 has low yield value, me- 
dium mobility, with a resultant low dipping weight ; 
No. 5 has high initial dipping weight, yield value, 
and mobility, but after aging 24 hours all three 
factors are lowered and are similar to the blank; 
No. 2 shows steadily decreasing yield values with 
increase of mobility, resulting in decreasing dip- 
ping weights; No. 6 shows severe loss of dipping 
weight because of high mobility even though its 
yield value is comparable to the blank. 


V. Rust-Inhibiting Properties 
The rust-inhibiting properties of each neutra- 
lizer were determined by weighing neutralized 22- 
gage panels, 2 by 3 inches, placing them in a water- 
saturated atmosphere for 48 hours, and reweigh- 
ing the panels. The low-weight increase was 
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Fic. 1.—Relative effect of neutralizers with aging upon 
enamel consistency. : 
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taken as denoting the rust-preventing efficiency of 
the neutralizer. The results are tabulated in 
Table II. Since there was no definite difference 
in appearance of the panels after the rusting treat- 
ment, the results are considered inconclusive. 
The general appearance of the steel after being 


neutralized was as follows: 
Neutralizer 
No. 
1 Dark iridescent sheen 
2 Light straw colored 
3 Gray metallic finish 
4 Dark straw colored (as dark as No. 1) 
5 Same as No. 2 
6 Same as No. 2 
Blank Red rust finish 
Vi. Summary 


Six different neutralizers at their recommended 
strengths and temperatures were investigated as 
to their tendency to carry-over with the pickled 
steel surface, their effect upon the ground-coat 
enamel consistency, and their rust-inhibiting 
properties. It has been determined that the de- 
gree of carry-over varies with the neutralizer com- 
position and is relatively unaffected by tempera- 
ture but that it increases with increase of pick ing 
time. 

Neutralizers may seriously affect enamel con- 
sistency when present in appreciable amounts. 
These effects are variable with neutralizer com- 
position and may act either to increase or decrease 
enamel consistency. 

All neutralizers tested showed good rust- 
inhibiting properties. 
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THE ANALYSIS OF FELDSPAR* 


Method for Determination of Normalities of Potassium Bromate and 


Sodium Thiosulfate in the 


Knowles-Redmond Volumetric Procedure for the Determination of Alumina 


By E. W. Koentc 


ABSTRACT 
A method is described whereby the normalities of the oxidation-reduction solutions 
used in the volumetric determination of alumina in feldspar, after separation as quino- 
late, are determined without the use of standards other than those which enter the reac- 


tion in the routine procedure. 


I. Introduction 

One method for the volumetric determination of 
alumina in feldspars is dependent upon the accu- 
rate measurement of excess bromine by means of 
sodium thiosulfate, against iodide and starch, 
after complete bromination of the aluminum 
quinolate residue obtained upon precipitation 
with 8-hydroxyquinoline.' 

The usual procedure recommended for the de- 
termination of the normalities of the potassium 
bromate and sodium thiosulfate used in the above 
titration is based upon the use of sodium arsenite 
as primary standard. This solution is used to 
determine the strength of an iodine solution, 
which in turn serves to measure the normality of a 
solution of sodium thiosulfate. With the accu- 
rate establishment of the strength of the thiosul- 
fate, the normality of the potassium bromate is 
obtained by titration against iodide and starch. 
The use of sodium arsenite and iodine can be 
eliminated by using potassium permanganate’ or 
potassium dichromate* as primary standard if 
proper precautions as to temperature and rate of 
addition of the reducing solution are taken. A 
procedure as involved as this is open to criticism 
because of its inconvenience. 

Inasmuch as certain advantages ensue if stand- 
ardizations of volumetric solutions are conducted 
upon the material used in actual practice, it is 
patently better, in this instance, to standardize 
against a known quantity of alumina treated in a 
manner identical with the procedure used for the 
determination of this constituent in routine prac- 


* Received May 19, 1936. 

H. B. Knowles and J. C. Redmond, The Anal 
Ox. Jour. Amer. Ceram. Soc., 18 18 (3) 106-12 1988) 

W. C. Bray and H. E. Miller, tion of 

Thiceutinte Solutions by the Iodide and 
Dichromate Iodide Methods,” Jour. Amer. Chem. Soc., 46, 
2204-10 (1924). 

* Frederich L. Hahn, Reactions Taking Place in the 
80 Determinations of Chromates, ibid , 57, 614 
16 (1 


tice. This allows the calculation of solution 
strength without the use of standards other than 
those which enter the reactions of the actual de- 
termination. 

ll. Procedure 

Three samples, each of which contain the requi- 
site quantity of aluminum metal of established 
purity, are treated in the customary manner to 
convert the aluminum to Al(C, H,. ON). After 
the solution of the quinolate residue in hot HCl, 
an excess of the solution of KBrO, to be stand- 
ardized is added and the amount of this excess is 
determined by means of a Na,S,O; solution, also 
of unknown normality. To the second sample is 
added a somewhat greater excess and this excess 
is determined as before. The third sample is 
treated in a like manner with a still larger excess 
of the oxidant and this excess is estimated by 
means of the reducing solution. 

Although only two determinations enter into 
the calculations to follow, the proof of the validity 
of the titration demands the use of a third sample. 
Plotting milliliters KBrO, as abscissa against mil- 
liliters NazS: O; as ordinate will obviously produce 
a linear equation if no analytical errors have been 
made. 

The oxidation-reduction ratios having been 
proved, any two sets of values found above can be 
used in the following calculations of milliequiva- 
lence : 


Let A = AO, milliequivalence of KBrO; 
B = Al- O, milliequivalence of Na, 8.0, 


Then 21.54 — 0.15B = 0.02044 f. Al,O; 
24.0A — 4.505 = 0.02044 f. Al,O; 


(These values are taken from a recent standardization.) 
Solving simultaneously gives the following equa- 
tions: 


A = 0.00095396 f. Al. O, ml. 
B = 0.00054830 f. Al,O, ml. 


Since four atoms of bromine replace one quino- 
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late residue, 24 atoms of bromine represent one iil. Conclusion 
molecule of Al,O;, and a normal solution of The validity of the use of mathematical means 
KBrO; would be equivalent to 0.0042475 gram to calculate the normalities of potassium bromate 


Al,Os per milliliter. and sodium thiosulfate when used jointly in a 
Therefore, chemical reaction has been proved and precision 
ee = 0.2246N for KBrO; and accuracy have been established. 
— 
604475 0. 12909 for Na, 8:0. CorPoraTION 


DIVISION SUMMER MEETINGS 


Refractories Bedford Springs, Pa. | September 3-5 
Subject: Checker Brick and Re- | Bedford Springs Hotel 
generators 
White Wares Cambridge Springs, Pa. | September 18-19 
Symposium: “Preparation of Hotel Bartlett 
hiteware Bodies to Secure 
Uniformity | 
Materials and Equipment State College, Pa. September 25-96 
Symposium: geneſicietion of Joint Meeting Industrial 
— Materials by Flota- Minerals Div., M. E. 
tion 
Glass Cambridge Springs, Pa. | October 23-24 
Review of Second International Hotel Riverside 
ongress on Glass Papers and | 
Reports | 
Art Baltimore, Md. October 30-31 


Subject to be announced later 
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Belt-, disk-, and drum-grinding machines in the metal 
industry. F. Pacutner. Oberflachentech., 13 [24] 103- 
104 (1936).—The various types of grinding machines are 
described, and their field of application according to pur- 
pose and material is defined. Average velocities of 
grinding for lead are 12 to 15 m./sec., for cast iron 28 m./- 
sec., and for Al alloys lower or higher than 28 m./sec. 
Construction data are given. M.H. 

Finishing methods for cylinders and their effect on 
breaking-in and service of motors. Harry Saw. 
Deutsche Motorseitschrift, 12, 94-98 (May, 1935); Met. 
Abs., 6 [9] Ma355 (1935).ä— The Contorograph, an 
optical instrument for measuring surface roughness of 
finished automobile cylinders, is described. Elevations of 
1/20,000 mm. are registered by the apparatus, diagrams of 
which are given. The effect of surface finish on the cylin- 
der wear is discussed. For producing geometrically per- 
fect cylinders S. recommends fine boring (or grinding) 
followed by honing to obtain the most suitable surface 
finish. The “micromatic’’ mirror-finish honing has a sur- 
face roughness of only 0.75 f. 

Polishing on a production basis. Frep B. Jacoss. 
Iron Age, 134 [23] 16-19 (1934).—A brief, illustrated de- 
scription is given of specific procedures in the plant of the 
White Sewing Machine Co., Cleveland, Ohio. 

E.H.McC. 

Profiles of gages and form tools ground direct from 
drawings. Rene W. P. Leonnarpt. Can. Machinery, 
47 [3] 25-26 (1936).—A detailed discussion is given. 

W.H.B. 

Pumice stone. V. C. Argile, No. 152, pp. 911 
(1935).—Since France has no deposits of pumice stone 
(the mame is derived from the Pumice Islands in the 
Tyrrhenian Sea), her source of supply is the Island of 


Lipari. Properties and applications of pumice stone are 
given. M.V.C. 
Structure and structure alteration in relation to grind- 
ing. W. Gruenper. Chem. Fabrik, 9, 89-95 (1936).— 
A testing machine with recording instrument (dynameter ) 
has been developed by which it is possible to obtain data 
showing the relative resistance to grinding of various 
materials. Illustrated. L.E.T. 
Tube and sheet grinding. Anon. Mech. World, 98 
[2545 ] 357 (1935).—Grinding surfaces of tubes or sheets, 
which lack rigidity, requires an application of the abrasive 
more with reference to the position of an immediate unit 
of surface than to the mean positior of the whole surface. 
This is achieved by use of surface-coated abrasive belts. 
A patented tube grinder working on this principle and a 
wide belt-sheet grinder are described. Both machines are 
made by the Mattison Machine Works, an American 
firm, and use American abrasive-coated belts and splicing 
tape. E.J.V. 


PATENTS 


Abrasive-covered drums. CarsporunpuM Co. 
448,455, June 24, 1936 (Dec. 8, 1933). 

Abrasive material and process of making. R. C. 
BENNER AND H. N. BaumMANN, Jr. (Carborundum Co.). 
U. S. 2,046,764, July 7, 1936 (Oct. 23, 1931). A raw 
batch for the manufacture of abrasive or refractory ma- 
terial comprises 38 to 70 parts aluminum oxide, 10 to 30 
parts calcium oxide, and 5 to 50 parts silicon dioxide. 

Buffing and polishing wheel. N. C. Hunr. U. 8. 
2,046,122, June 30, 1936 (May 19, 1984). 

Device for grinding and sharpening razor biades. 
S. Byticxi. Brit. 448,422, June 24, 1936 (Sept. 8, 1933). 

Devices for sharpening the blades of safety razors. 


Brit. 
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C. W. Sanor. Brit. 448,431, June 24, 1936 (Nov. 8, 1934). 

Grinding disk with core of wire netting. Emm Or- 
FENBACHER. U. S. 2,044,442, June 16, 1936 (Dec. 21, 
1934). 

Grinding machine. G. W. Binns (Cincinnati Grinders, 
Inc.). U. S. 2,045,894, June 30, 1936 (Dec. 2, 1931). 

Grinding machine and method. H. L. Boop (Heald 
Machine Co.). U. S. 2,047,055, July 7, 1936 (June 1, 
1934). 

Lapping and honing machine. W. A. Ovsrince. 
U. S. 2,045,488, June 23, 1936 (May 4, 1934). 

Machine for dressing revolving grinding wheels. 
H. F. Arxins. Brit. 448,001, June 10, 1936 (March 8, 
1935). 

Machine for grinding cylindrical bodies. B. S. A. 
Tools, Ltp., Ado W. Ocirvre. Brit. 448,859, July 1, 
1936 (Dec. 7, 1934). 

Manufacture of abrasive articles. Carsorunpum Co. 
Brit. 448,454, June 24, 1936 (Dec. 8, 1933). 

Manufacture of porous bodies. Carsporunpum Co. 
Brit. 448,453, June 24, 1936 (Dec. 8, 1933). 

Method of abrading work pieces. R. A. Sr. JoHN 
(Heald Machine Co.). U. S. 2,047,041, July 7, 1936 
(July 19, 1932). 

Method of coating abrasive grains. CarsoruNDUM 
Co. Brit. 448,342, June 17, 1936 (Dec. 16, 1933). 
Method of making rubber-bonded abrasive articles. 
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Ceramic library at Faenza. ANoN. 
cates Ind., 7 [11] 132 (1936).—A technical and photo- 
graphic library containing 7000 photographic reproduc- 
tions of valuable ceramic pieces from all over the world 
has recently been annexed to the Royal Ceramic Museum 


at Faenza, Italy. M.V.C. 
Enamels and fusible colors in the glass industry. 
Hans Kom. Glastech. Ber., 14 [4] 129-37 (1936).— 
The present industrial improvement of glass by means of 
spraying, dipping, stamping, and other mechanical 
methods of applying colors affords an increased measure of 
coéperation between glass plants, refiners, and decorators. 
Thus, e. g., the suitability of glasses for enameling will have 
the same consideration as that of the enamels and colors 
themselves. The building up of the related liquids, for 
the most part from the system PbO-B,O,-SiO:, which are 
in equilibrium with known silicates will explain the manu- 
facture of the numerous kinds of ceramic colors in a mod- 
ern plant. The technical processes used in the refiners 
for painting, washing, dipping, powdering, softening, and 
spraying colors are discussed. Heating in continuously 
operated muffle kilns of different kinds of construction is 
described. The test material was limited, until recently, 
to the study of wWeather- and acid-resistant enameled 
glass. 22 references. G. R. S. 
Engraved designs for pottery decoration. Gorpon M. 
ForsytH. Read before North Staffordshire Branch, 
Society of Industrial Artists, Stoke-on-Trent; abstracted 
in Pottery Gaz., 61 [708] 801-803 (1936).—While engrav- 
ing is one of the finest and most skilled branches of the 
pottery industry, the engravers seem to have missed 
keeping up with the design side of their work. The train- 
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D. E. Wesstrer (Norton Co.). U. S. 2,044,962, June 23, 
1936 (Jan. 2, 1931). The method of making a rubber 
bonded abrasive article comprises the steps of mixing 
crude coagulated rubber with a vulcanizing agent to form 
a rubber dough, mechanically subdividing the rubber 
dough in the presence of abrasive and a rubber piasticizing 
medium and forming loose masses of light, fluffy, mealy, 
coherable rubber particles, each having the abrasive 
grains and vulcanizing agent embedded therein, pressing 
the loose rubber mixture in a mold to a desired shape, 
and thereafter vulcanizing the rubber and forming an inte- 
grally bonded abrasive article. 

Method and means for grinding screw threads in 
shouldered work. S.J. HARLEY. Brit. 447,910, June 10, 
1936 (Nov. 26, 1934). 

Rotary bonded abrasive articles. A. H. Prey (Car- 
borundum Co.). U. S. 20,012, June 16, 1936 (Jan. 24, 
1936); reissue of original U. S. 2,015,727, Oct. 1, 1935. 

Shaping method and apparatus. J. L. Apams, Jr. 
(Youngstown Sheet & Tube Co.). U. S. 2,044,042, June 
16, 1936 (Dec. 17, 1931). 

device for abrasive lapping machines. 
K. E. Summers. U.S. 2,046,097, June 30, 1936 (Sept. 27, 
1935). 

Work-feeding mechanism for knife-blade grinding ma- 
chines. B. Watters AND W. M. Dosson. Brit. 448,221, 
June 17, 1936 (Nov. 7, 1935). 


ing of engravers and the dearth of apprentices is discussed. 
The possibility of the revival of demand for underglaze 
printed patterns in connection with English pottery is de- 
bated. E. J. V. 
Flambé glazes. RAOUL pve Rev. mat. 
constr. trav. pub., No. 318, pp. 33-34B; No. 319, pp. 51- 
53B (1936).—Flambé glazes, which are the result of par- 
ticular effects of the flames on glazes, have become better 
understood with the growth of knowledge of the chemistry 
of firing. The coloring oxides and details of operation and 
firing apparatus are given fully. M.V.C. 
Great surprise of Apamea. J. DANIGRAND. Clarté, 6 
[5] 24 (1933).—A summary is given of the work carried 
out by Professor Mayence who discovered the remarkable 
ruins of Apamea, an ancient town in western Asia. 
Apamea dates from a.p. 165 and covers 250 acres; the 
main avenue, nearly one mile long, is 78 ft. wide. The 
town seems to have been planned by advanced builders. 
R. W. D. 
History of pottery art in Leipzig. An. Scurdper. 
Sprechsaal, 69 [13] 176-79 (1936).—A brief review of 
pottery art beginning with the 11th Century is given. 
Illustrated. M. V. C. 
Manganese as a coloring agent in the clay industry. 
The discovery, composition, and use of manganese pink. 
Joser Wolr. Sprechsaal, 68 [43] 659-61; [44] 671-74 
(1935).—The analysis of a pigment coloring, manganese 
pink, showed 81.16 alumina, 9.44 phosphoric acid, and 
9.57% manganous oxide. Manganese phosphate, Mn, O 
(PO,), colors violet. It is obtained by melting MnO, 
with ammonium phosphate; the mass is moistened with 
phosphoric acid and then heated until a fine violet color is 
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obtained. The firing of a pigment for manganese pink is 
done in a slightly oxidizing atmosphere; manganous oxide 
is introduced as MnO:, Mn carbonate, phosphate, chloride, 
nitrate, or sulfate; alumina is introduced as alumina, hy- 
drate of alumina, or, partially, as aluminum phosphate. 
Not only porcelain but also stoneware can be colored by 
manganese pink. It should not be ground too finely be- 
cause the color tone becomes too light. Pink porcelain 
can not be fired as the color tone is changed by the reducing 
action of gases. M.V.C. 
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Color matcher. E. D. Wiucson AND C. C. Hern (West- 
inghouse Electric & Mfg. Co.). U. S. 2,046,714, July 7, 
1936 (July 19, 1934). 


Designs for: 

Bottle. B. D. Fuerst (Owens-Illinois Glass Co.), 
U. S. 100,323, July 7, 1936 (May 20, 1936). A. I. 
LoRENZEN (Owens-Illinois Glass Co.), U. S. 100,217, 
June 30, 1936 (April 29, 1936). J. C. SHerman (Carr- 
Lowrey Glass Co.), U. S. 100,050, June 16, 1936 (Feb. 
18, 1936). Jr. (Olean Glass Co.), 


Attempts to manufacture acid-proof cements with solid 
water-glass. W. DaWũW III. Tonind.-Zig., 60 [15 186-88 
(1936).—The use of solid water-glass for the production of 
acid-proof cement is discussed and its advantages are 
enumerated. M.V.C. 
Fineness of cement raw mixture: V-VI. V. SaNADA 
AND G. Nism. Abstracted in Jour. Soc. Chem. Ind. 
Japan, 39 [1] 9-10B (1936).—(V) The effect of the fineness 
of the raw mixture on cement burning and clinker struc- 
ture was studied. The burning of cement was facilitated 
and the size of the alite crystals decreased as the grain 
sizes of the raw mixture decreased. The addition of 
fluorspar to the coarser raw mixture had a better effect 
on the burning of cement than its addition to the finer 
raw mixture. (VI) The study of the effect of the fineness 
of the raw mixture on the quality of cement showed that 
the strength and rate of increase in strength of 1:3 cement- 
sand mortars increased as the size of the alite crystals 
decreased. It is necessary to break the alite crystal in 
grinding and expose its fracture. The addition of fluor- 
spar to the coarsely ground raw mixture improved the 
quality of cement. M.V.C. 
Rehardening of set mixes after mechanical treatment. 
Ropert ScHOnHOFER. Tonind.-Zig., 60 [16] 200-201 


Acid resistance of enamels on cooking utensils. L. 
ViELHABER. Enmaillerie, 4 [4] 17-19 (1936).—Standard 
tests of acid resistance must be performed on the enameled 
ware themselves; according to E. Rickmann, the acid 
from bilberries gives the most reliable tests. M.D. 
Adherence of sheet-steel ground coats. W. A. IRVINE. 
Jour. Can. Ceram. Soc., 5, 49-52 (1936).—The more im- 
portant researches on the problems of adherence that 
have appeared in the literature during the past few years 
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U. S. 100,054, June 16, 1936 (April 9, 1936); U. S. 100,- 
055, June 16, 1936 (April 16, 1936); U. S. 100,128, 
June 23, 1936 (April 9, 1936). J. S. Sree_man (Whitall 
Tatum Co.), U. S. 100,180, June 23, 1936 (April 25, 
1936); U. S. 100,230, June 30, 1936 (May 7, 1936); 
U. S. 100,339 and 100,340, July 7, 1936 (April 28, 1936). 
J. H. Srevernacie (Brockway Glass Co., Inc.), U. S. 
100,231 and 100,232, June 30, 1936 (May 2, 1936); 
U. S. 100,342, July 7, 1936 (May 2, 1936). 

Glass goblet. Grorce DoucHerty (Morgantown Glass 
Works). U.S. 100,007, June 16, 1936 (Feb. 17, 1936). 
Jar. E. W. Fuerst (Owens-Illinois Glass Co). U. S. 
100,014, June 16, 1936 (April 14, 1936). 

Plate. Yuxro Buma (Morimura Bros., Inc.), U. S. 
100,063 to 100,070, June 16, 1936 (Oct. 16, 1935). 
E. J. Jomnson (Johnson Brothers (Hanley), Ltd.), 
U. S. 100,106, June 23, 1936 (Nov. 26, 1935); U. 8. 
100,107, June 23, 1936 (Jan. 30, 1936). C. W. Laon 
(Morimura Bros., Inc.), U. S. 100,326 to 100,332, July 
7, 1936 (June 2, 1936). J. T. Wit (Onondaga 
Pottery Co.), U. S. 100,238, June 30, 1936 (May 5, 1936). 
Lavatory cabinet. H. G. Coorpes (Briggs Mfg. Co.). 
U. S. 100,204 and 100,205, June 30, 1936 (May 18, 1936). 


(1936).—The rehardening of various cements and gypsum 
is briefly discussed. M.V.C. 

Relation between composition and properties of Portland 
cements. R. W. D. Verre & Silicates Ind., 7 [11] 129 
31 (1936).— Within certain limits the mechanical resis- 
tance augments with increasing lime content. Low 
alumina and ferric oxide contents give better mechanical 
resistance. Tricalcium aluminate is the constituent 
giving off the most heat of hydration; tricalcium silicate is 
next. M.V.C. 

Special Portland cements: V. K. Axryama. Ab- 
stracted in Jour. Soc. Chem. Ind. Japan, 39 (3) 105-107B 
(1936).—Mangan chrome Portland cement showed very 
good strength in cold storage; its hardening, even in ice 
water of — 1° to 2°C, is similar to that of ordinary Portland 
cement at ordinary temperature. This cement is there- 
fore suitable for construction in cold weather. For Part 
IV see Ceram. Abs., 15 [4] 115 (1936). ' M.V.C. 

BOOK 

Chemistry of Cement and Concrete. F. M. Lea AN 
C. H. Descu. Edward Arnold and Co., London, 1935. 
xii + 429 pp., 10 plates. Price 25s net. Briefly reviewed 
in Nature, 137 [3463] 452 (1936).—The book is a good ref- 
erence work for chemists and engineers. J.L.G. 


are correlated. In spite of all the work that has been 
done to develop white or light-colored ground coats, with 
the exception of certain types of cooking utensils, all com- 
mercially successful vitreous enamels depend on the 
oxides of cobalt and nickel to give good adherence to the 
steel. A review of the several theories of adherence and 
the recent researches on the subject is given. There is still 
some confusion on the details of enamel adherence to steel. 
It is agreed that the formation of dendrites of iron is es- 
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sential to adherence, that the dendrites form in the iron- 
oxide layer at the interface, and that the presence of cobalt 
or nickel oxides promotes the formation of dendrites. 
From a practical standpoint, the experimental work shows 
that probably the most important factors in enamel ad- 
herence are composition of the ground coat, ground-coat 
thickness, and firing time and temperature. Special 
grades of enamel steel and roughening of the metal sur- 
face are possibly of less importance than has been thought 
in the past. J. G. P. 
Can the metallic base affect enamelware? L. Srucx- 
ERT. Glashütte, 66 [9] 160-64 (1936).— The metallic base 
of the enamel, i. e., iron, promotes the process of enameling 
only when it is pure. It injures the deposition of the 
enamel by certain of its admixtures, such as sulfur, when 
present in larger quantities or in local concentrations, 
and by the presence of foreign bodies such as slag or 
gases in the form of bubbles and pipes (in ingots). The 
carbon content in combined form does not affect enameling 
within certain limits if it is present in the relatively stable, 
eutectic form of perlite. Carbon, when present in the 
metastable form as cementite, is always injurious. The 
uniformity of the structure, as obtained by heating over the 
Ac point, as well as a pure, uniform surface free from 
dirt and dust is important for enameling sheet iron. 
M.V.C. 
Color oxides for cast-iron and sheet-steel enamels. 
KennetH M. Hossacx. Jour. Can. Ceram. Soc., 5, 
47-49 (1936).—From the blending together of about forty 
base colors, thousands of shades and tints are obtained. 
These base colors are made from various mixtures of 
chemicals which are either mixed and fired or treated 
in such a way that the most insoluble form possible will re- 
sult. The materials used for the different colors are as 
follows: blues—cobalt oxide; greens—chromium oxide, 
potassium bichromate, copper oxide, and nickel oxide; 
blue greens—cobalt oxide and chromium oxide; yellows— 
cadmium sulfide, lead chromate, and uranium oxide or its 
salts (very light yellows may be obtained from antimony 
oxide in combination with lead oxide); reds—selenium 
and cadmium sulfide (cadmium selenide is formed by 
sintering together these two materials); browns—chro- 
mium oxide, manganese dioxide, potassium chromate, 
and iron oxide; blacks—cobalt oxide, chromium oxide, 
manganese dioxide, iron oxide, and nickel oxide. Methods 
of manufacture, blending of color for various shades and 
tints, and methods of control tests for color-oxide produc- 
tion are described. There are two general methods of 
matching colors for cast-iron and sheet-steel enamels. 
The first and possibly the better method is by the use of 
small porcelain jar mills in which the enamel and oxide 
of the desired formula is milled, then removed, and 
sprayed onto the already ground-coated sample plates. 
A second method used is by means of a muller and glass. 
The mill addition is reduced and accurately weighed out 
using a fine analytical balance. The ingredients are 
placed on a two foot square of ½ in. etched glass. A 
heavy glass muller is turned round and round by hand on 
the mill addition, grinding it between muller and glass. 
After grinding, the enamel is daubed on a sample plate, 
dried, and fired in the regular way. J. G. P. 
Deénameling. Anon. Emaillerie, 4 [119-11 (1936).— 
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All the chemical methods for deénameling fall into two 
classes: (a) use of acids and (6) use of caustic soda. The 
methods of the latter group are used more successfully; 
caustic soda can be employed either as a hot boiling solu- 
tion or as melted caustic soda. With the latter, quicker 
results are obtained, but the cost price is so high that the 
solution of caustic soda is nearly always preferred. 
M.D. 
Electric furnaces in the enameling industry. R. 
Gautueret. Electricité, No. 14, pp. 482-87, 504; No. 
15, pp. 542-46 (1935); reprinted in Emaillerie, 4 [1] 
13-23; [2] 13-26; [8] 15-24; [4] 21-28; [5] 16-17 
(1936).—G. discusses the main requirements of an enamel- 
ing furnace and faults produced by improper firing. Elec- 
tric furnaces are divided into two classes with regard 
to their load: (1) furnaces with still load and (2) furnaces 
with conveyers. In the first class are the box-type 
furnace, whose floor is stationary, and the bell-type fur- 
nace, wherein the floor moves up and down. The latter 
type is used in enameling bathtubs; the floor being heated 
is raised toward the heated roof. Electric furnaces are 
described. Heating of the roof, walls, and floor is con- 
trolled independently. The heating resistances are made 
of nickel and chromium or of nickel, chromium, and iron 
if completely inlaid in the refractory. In the U.S. re- 
sistances generally are ribbon-like, whereas European 
contractors use wire. A short study on regulation of 
temperature is expounded. Choice of grate, fork, and 
firing equipment is discussed. Many useful data 
are published concerning heat and electrical efficiency, 
energy consumption, and number ard weight of loads 
for various types of electric furnace and enameled ware 
or parts. A survey of cost prices shows that electric 
furnaces are often preferred owing to the high percentage 
of first quality ware. M.D. 
Enamel composition. L. Emaillerie, 3 
9] 21-29 (1935).—Enamels should have definite melting 
points, which are related to the coefficients of expansion; 
i. e., the lower the melting point, the higher is the expansion 
coefficient. The expansion coefficient should be smaller 
for the ground than for the cover coat. Physical proper- 
ties of enamels are also related; when fusibility increases, 
elasticity, tensile strength, and pressure resistance as well 
as thermal resistance decrease and the expansion coeffi- 
cient and adhesion increase. The use of sodium silico- 
fluoride instead of cryolite is discussed. M.D. 
Enameled trucks. A. B. LANG. Enamelist, 13 [5} 
23 (1936).—The Smoot Holman Co., Inglewood, Calif., 
has manufactured a fleet of porcelain enameled trucks. 
With the exception of the hood and fenders the entire body 
is porcelain enameled steel with stainless steel trim. Illus- 
trated. E.J.V. 
Furnaces for the vitreous enameling industry. T. 
TerseN. Foundry Trade Jour., 53 [1005] 417-19 
(1935).—Enameling furnaces are divided into two main 
classes: (1) those which are direct-fired and (2) those using 
some system of preheating the combustion air. The ef- 
ficiency factors and merits of oil furnaces and producer-gas 
furnaces, type of refractories, insulation, and type of 
muffles used are discussed. H. E. S. 
Gas in metals. Grorces CHuaupron. Chim. & 
Ind., 35 [4] 759-67 (1936); Rev. fonderie moderne, 30 
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[3] 35-39 (1936).—Metals become charged with H. CO, 
N. ete., as a result of a chemical reaction. Methods of 
determining the gas are still unsatisfactory, but the new 
process of extraction in a high-tension tube promises better 
results; larger amounts of gas have been obtained in much 
less time. Gaseous impurities have probably played a role 
heretofore not studied. M.V.C.+M.H. 

Handbook of data on vitreous enamels planned. 
C. R. Amperc. Bull. Amer. Ceram. Soc, 15 [7] 254 
(1936). 

Heat treatment of cast iron. A. Av Tuns. Proc. 
Staffordshire Iron & Steel Inst., 50 (1934-35); reprinted in 
Bull. Brit. Cast Iron Research Assn., 4 8] 314-20 (1936); 
Bur. Rept., No. 148.—Need is indicated for heat-treated 
cast Fe as intermediate between the properties of brittle 
cast Fe and soft malleable Fe. The material is cheap, wear- 
resistant, and tough and has a high strength-weight ratio. 
The effects of Si, Ni, Cr, and Mo are briefly reviewed. 
Cast Fe is heat treated (1) for relief of casting stresses, 
(2) to produce machineable material, (3) to harden by 
quenching, etc., and (4) for special purposes. For stress 
relief the castings are slowly heated to 400° to 450°C by 
passing through a muffle and, after soaking at this tempera- 
ture for a time, depending upon the substance, they are 
slowly cooled. Annealing is usually taken to 790°C to 
soften cast Fe by an increase of ferrite and graphite. 
Where carbide stabilizing alloy additions have been made, 
temperature is increased as well as duration of tempera- 
ture. Hard spots of white Fe require a temperature of 
850° to 870°C to soften. Quenching and tempering of 
cast Fe are discussed; 875°C is considered the best 
quenching temperature for maximum hardness; a tem- 
perature of 300°C gives no decrease in quenched hardness 
but increases tensile strength due to sorbitic structure. 
The effect of mass on heat treatment, cracking and dis- 
tortion, special heat treatment, nitriding, and flame hard- 
ening are discussed. W.H.B. 

Metal cleaning before enameling: I, Cast iron. ANoN. 
Emaillerie, 4 [5] 9-15 (1936).—Sand or steel-grit blasting 
is unconditionally performed on parts coming out of the 
casting department. After blasting, parts must not lie 
too long before enameling. Blasting machines are de- 
scribed and practicing conditions commended. M.D. 

Mill additions: I, Clay. Anon. Emaillerie, 4 (2) 
9-11 (1936).—Clay, used for its action in enamel slips 
as well as in fired enamel, must be selected carefully as it 
sometimes contains harmful impurities such as iron sulfide. 
In the enamel slip clay acts as floating agent; for this 
purpose bentonite is effective. II, Mineral salts and 
opacifying agents. Jbid., 3] 9-13.—An addition of min- 
eral salts is needed only in acid-resisting enamel slips, be- 
cause of their setting-up properties. The chief chemicals 
used are aluminium sulfate; magnesium chloride and 
sulfate; sulfuric, hydrochloric, and boric acids; and 
sodium carbonate and sodium silicate. Opacifying agents 
surveyed are tin, cerium, and zirconium oxides. Curves 
show the opacifying properties of cerium oxide. M.D. 

Opacifiers in the vitreous enamel industry. W. AsTLes. 
Foundry Trade Jour., 53 [1003 | 351-54 (1935).—The use of 
opacifying materials which are commercially available, 
such as the oxides of antimony, zinc, tin, titanium, and 
zirconium, zirconium silicate, sodium zirconium silicate, 
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and possibly thorium and cerium oxides and silicates, is dis- 
cussed. H. E. S. 
Opacifying enamels. L. Vie.uaser. Emaillerie, 4 
[5] 19-21 (1936).—Opacifiers are added to the batch 
and to the mill. Experience has shown that if an opacifier 
is used in the batch formula better results are obtained 
by adding another opacifier to the mill. As opacifiers 
dull enamels, it is good practice to put most of the opacifier 
in the first cover coat to get a glossy second coat. Cast- 
iron ground coats are opacified as cover-coat enamels, but 
they should not contain SnO,. Sb, O, should be added to 
the batch, whereas CeO, and ZrO, are introduced in the 
mill. The reflecting power of opacifiers in enamels de- 
pends on the enamel in which they are used, but SnO», 
CeO,, and Sb;O, have practically the same opacifying 
power; it is lower for ZrO, and TiO, M.D. 
Porcelain Enamel Institute. Anon. Emaillerie, 3 
[11] 9-30 (1935).—The paper describes the réle of the 
Porcelain Enamel Institute in the U.S. and gives, as an 
example of its action, excerpts of the Porcelain Enamel 
Sales Manual ( Ceram. Abs., 15 [3] 87 (1936)). M.D 
Porcelain enamel roofing for the modern home. Harry 
E. Martin. Enamelist, 13 [5] 11-12 (1936).—The latest 
development among D. F. Fradette's inventions involving 
the use of porcelain enameled steel for roofing makes pos- 
sible an oblong panel or shingle 6 ft. in length with the 
weather-exposed surfaces 8 in., and with a lap at the upper 
edge of only 1'/, in. Porcelain enameled strips 1 to 3 in. 
wide can be telescoped or locked over the long panels to 
break the continuity and thereby give the appearance of 
shingles 8, 12, or 18 in. wide, as desired. The method used 
in applying this type of roofing is described in detail. 
E. J. v. 
Porcelain enameling in Scandinavia. J. Swaxsrkon 
Enamelist, 13 [5] 15-16 (1936).—A brief historical sketch 
of the A. B. Ankarsrum’s Bruk, Ankarsrum, Sweden, a 
porcelain enamel plant which was founded in 1655, is 
presented. See Ceram. Abs., 13 [7] 171 (1934). 
E. J. v. 
Review of enameling for the year 1935. M. C. Corrs. 
Jour. Can. Ceram. Soc., 5, 42-47 (1935).—A broad 
retrospective view of 1935 shows four outstanding points 
indicative of the progress made in the enameling industry. 
(1) The Technical Research Section of the Porcelain 
Enamel Institute was opened. This Institute is important 
to the enameling industry in that it offers coéperative re- 
search and a means of coérdinating the work that is done 
by individuals in the industry. (2) Many complex scien- 
tific instruments were introduced and came into general use 
in the industry, ¢.g., the interferometer, the X-ray analysis 
spectroscope, the metallographic and petrographic micro- 
scopes, a color-matcher and the use of photoelectric cells, 
and a spectrophotometer. (3) The first book in many 
years on the theory and practice of enameling by A. I. 
Andrews was published (Ceram. Abs., 14 [7] 158 (1935)). 
(4) The use of vitreous enamel was widely extended in the 
continent and abroad. Numerous examples show the ex- 
tension that has occurred in the application of vitreous 
enamels. As to work done on the theory of enamels, the 
following investigations are cited as outstanding examples: 
studies on (1) reboiling, (2) the theory of copperheading, 
(3) the effect of changes in composition of the frit on the 
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strength of sheet-steel ground coats, (4) the effect of hard- 
ness of water on enamel suspension, and (5) the develop- 
ment of a method of computing the enamel opacity. De- 
velopments in methods of processing and testing are also 
cited. J.G.P. 
Seeger modernization program. H. D. CHASE AND 
E. W. Goetz. Better Enameling, 7 [5] 8-11 (1936).— 
The Seeger Refrigerator Co. is equipped with a large 
electric hairpin inclined-type continuous furnace, an oil- 
fired box-type furnace, two electric box-type furnaces, 
two oil-fired continuous driers, two periodic driers, a large 
capacity gas-fired continuous drier, batteries of spray 
booths, a modern control laboratory, and other equipment 
in proportion. Complete details of plant operation and 
routine are given. Illustrated. E. J. V. 
Selection of base metal for enameling: I. Axon. 
Emaillerie, 3 [o] 13-17 (1935).—The chief items to be 
considered when choosing sheet iron are given, particu- 
larly suitable gages for various purposes. The selection 
of cast iron depends largely on the metal composition, and 
analyses of suitable cast irons are given. II. Ibid., 
{10} 16-25.— The designing of cast-iron parts and the 
technique of casting are thoroughly discussed. Some 
defects in cast-iron enamels are due to a thin film formed 
on the metal surface, where it causes blisters. Sand- 
blasting and burning-out will prevent the film. M.D. 
agents. L. Emaillerie, 3 (9) 
7-9 (1935).—Setting-up agents are needed after enamel 
suspensions have been milled for some time. Nearly all 
inorganic salts can be used, but those that are decomposed 
or volatilized when the enamel is fired are chosen. For 
ground coat, however, borates combining with the enamel 
are preferred, whereas ammonium carbonate or chloride 
are used in the cover coat. Phosphates prevent rusting in 
cast-iron enameling. M.D. 
Standardization of testing vitreous enamels against 
chemical attack. W. DA ßII. Chem. Fabrik, 9, 15-18 
(1936).—The existing methods for testing the resistance 
against chemical attack have been reviewed. The follow- 
ing method is recommended for standardization: The 
enameled disk or tube is boiled in a 10% formic acid 
solution for ½ hr. The loss in weight is determined after 
drying at 110°C and 550°C. The value is expressed as 
mg./100 em. L.E.T. 
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Technical development in enameling. H. J. Knaus. 
Emailwaren-Ind., 13 [12 105-109; [13] 114-18 (1936).— 
The raw material, Sioto, used by the glass industry can 
be used for enameling after being treated and is known on 
the market as Sioglur. It is an alkaline-earth borosilicate 
and replaces borax partly; / borax in a sheet - ground 
enamel is replaced by /, Sioglur, while for coat enamels, 
½ the borax may be replaced. Coat enamels become 
whiter through this change. The opacification with ti- 
tanium, cerium, and zirconium compounds has been 
studied. TiO, does not opacify as well as tin oxide when 
alone, but when /, antimonate and /, titanium are mixed, 
the results are good. With other opacifiers the results are 
less satisfactory; 2% sodium fluosilicate or other fluorides 
remove the yellow color tone of TiO, in enamels. Acid 
stability increases with the Ti content. Cerous oxide is 
used extensively in France; a content of 1 to 2% at the 
most can be added to the mill. German patent 616,534 
(Ceram. Abs., 15 [8] 231 (1936)), dealing with opacification 
by means of zirconium silicate with admixtures of CaO, 
SrO, BaO, MgO, or ZnO, is discussed. Other patents are 
discussed and improvements in working enamel and 
enameling kilns are dealt with. M.V.C. 

Three modern types of cast-iron enamels. L. VII- 
HABER. Emaillerie, 3 [10] 7-9 (1935).—Direct enameling 
of cast iron without the use of ground coat is growing 
popular. Such enamels should not contain too much 
alkali, as it combines with the iron of the base metal; there- 
fore the fusing agent must be zinc oxide, barium oxide, 
and calcium carbonate. Grinding should be finer than 
for ground coat and coarser than for cover coat. Formulas 
for a white and a colored enamel are given. It is better to 
add pigment to the enamel when grinding. A leadless 
liquid majolica enamel is described where, according to a 
German patent, barium carbonate takes the place of lead 
oxide. To be translucent, coloring oxides must be fused 
with the majolica enamel. M.D. 
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Bathtub. Ropert MUELLER. 
30, 1936 (July 23, 1934). 

Sink, washbasin, etc. Jacgues Sranirz (Youngstown 
Pressed Steel Co.). U. S. 2,045,969, June 30, 1936 
(July 3, 1933). 


U. S. 2,045,867, June 
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valve. JoHN WI LAR D. Jour. Amer. Chem. 
Soc., 57 [11] 2328-29 (1935).—An all-glass valve for use 
in systems where stopcocks are objectionable is described. 
It is easily constructed and may be opened and closed by 
heating a quartz tube which surrounds a fine Pyrex brand 
capillary. It is particularly useful for admitting a cor- 
rosive but thermally stable gas from a reservoir to a re- 
action. Illustrated. F.G.H. 
Application of the glass electrode to unbuffered systems. 
Samus. B. ELLIs AND Samuet J. KM. Jour. Amer. 
Chem. Soc., 57 [11] 2139-44 (1935).— The practical 
measurement of pu in the most difficult of unbuffered 
aqueous systems has been accomplished by means of the 
glass electrode. The general technique is described and 
examples are given. Illustrated. F.G.H. 


Automatic and continuous charging of tank furnaces. 
F. H. Zscuacxe. Glashütte, 66 [9] 169-73 (1936).— 
The advantages of automatic feeding of the batch into the 
tank are discussed in detail. M. V. C. 

Automatic glass blowing. D. H. Kuerrer. Ind. 
Eng. Chem., 28 [7] 789-92 (1936).—A brief history of the 
manual blowing of electric-light bulbs is given. The 
mechanical and automatic production of bulbs is described 
in detail. Illustrated. F. G. H. 

Batch separation. D. D. Burress. Glass Ind., 17 
(7 ] 223-25 (1936).—A study of the type of separation that 
occurs in a batch of soda-lime-silica series was undertaken. 
Screen analyses of the raw materials, the batch as mixed, 
and samples taken hourly from the hopper showed that 
the major part of the separation occurs after the batch 
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leaves the mixer. A fluctuation in screen analyses was 
noted from hour to hour. E. J. V. 
Calculating compound lead glass. A. V. SeENIN. 
Keram. i Steklo, 12 [3] 12-13 (1936).—When calculating 
compound glass containing PbO to determine the coeffi- 
cient of thermal expansion, the constants of Schott and 
Winkelmann should be used with the exception of the con- 
stant for PbO. The PbO constant of Mayer and Havas 
should be used. The constants of English and Turner 
yield unsatisfactory results under the same conditions. 
M.V.C. 
Calculation of the technical process of 


sheet-glass 
grinding. M. S. Branrer. Keram. i Steklo, 12 [4] 


12-19 (1936).—Formulas for calculating are developed. 
M.V.C. 
Characteristics of fine glass fibers. J. H. Tuomas. 
Presented at Fourth Conference on Glass Problems, Ur- 
bana, III., June, 1936; abstracted in Glass Ind., 17 [7 
233-34 (1936). E. J. V. 
Chemical glassware standardization. ANON. Ann. 
chim. anal. chim. appl., 18 [4] 89-92 (1936).—The As- 
sociation Francaise de Normalisation (French Assn. of 
Standards) has submitted several recommendations for 
the standardization of the following types of laboratory 
glassware: (a) beakers, (b) crystallizing dishes and troughs, 
(c) long neck and short neck round-bottomed flasks, and 
(d) watch glasses. R.W.D. 
Constitution of glasses on the basis of optical studies. 
A contribution to the knowledge of the “transformation 
point” and the “boric acid anomaly.” W. WW. Z. 
Elektrochem., 41 [7b] 472-76 (1935).—Results of photo- 
metrie studies of colored glasses, showing the effect of 
heat treatment on the glasses of varying compositions, 
are described and discussed. See Optical — Ceram. 
Abs., 15 [5] 149 (1936). E.J.V. 
Control of furnace pressure and combustion in the glass- 
melting tank. L. D. Cartyon. Glass Ind., 17 [6] 196- 
98 (1936).—Use of a furnace-pressure recorder enables 
operators to regulate the uptake dampers for correct 
furnace pressure. Correct proportioning of air and fuel 
to obtain the most economical combustion conditions is 
obtained with a fuel-flow, air-flow ratio meter. The value 
of automatic control over manual control is pointed out. 
Illustrated. E.J.V. 
Crystal ornaments of electric-light fixtures. RupoL?r 
Houisaum. Glashütte, 66 [6] 91-94 (1936).—The shapes 
and manufacture of crystal ornaments for electric-light 
fixtures are discussed in detail. M.V.C. 
Detection and formation of fluoride gall. F Jocn- 
MANN. Glashütte, 66 [18] 315-18 (1936).—Observations 
of fluorine precipitations from melts of opal and opaque 
glasses melted with cryolite, fluorspar, and sodium fluo- 
silicate, which are exactly similar to sulfate galls, showed 
that fluorides concentrate on the glass surface. Chemical, 
microscopic, and photomicrographie studies confirmed 
these observations. The precipitations of fluorides from 
opal glass are exactly similar in their appearance and effect 
to known sulfate glass galls. These precipitations are 
called “fluoride gall” by J. The formation of fluoride 
gall is due to temperatures lying below normal and work- 
ing temperatures. M.V.C. 
Diffusion of helium through fused silica. E. O. Braa- 
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TEN AND G. F. CLARK. Jour. Amer. Chem. Soc, 57 [12 
2714-17 (1935).—Many observers have established the 
fact that lighter gases can diffuse readily through fused sil- 
ica. For the diffusion of helium through fused silica it 
was found that (a) the gas passing through is proportional 
to the pressure; (b) increasing the emergent surface 
many times only slightly increases the rate of diffusion; 
and (c) the rate of diffusion is inversely proportional to 
the thickness, which is in accord with Fick's law of diffu- 
sion. Two values for the activation energy have been 
obtained, depending on the temperature region for which 
the experiments were carried out. The magnitude for 
N. + E was found to be independent of the thickness of 
the sample and to depend on the silica content. Illus- 
trated. F.G.H. 
Effect of composition upon the scratch hardness of 
certain C. W. Parmecee anp K. C. Lyon. 
Glass Ind., 17 [6] 191-93 (1936).—This investigation was 
limited to a study of the resistance of glass to scratching 
by a diamond point. A sclerometer and a uniform pro- 
cedure were used to compare glasses with minerals from 
Mohs’ scale. A scratching test consisted of making six 
parallel scratches with loads of 10, 20, 30, 50, 80, and 100 g., 
respectively, on the scratching diamond point. The 
length of the scratches was about 0.5 cm., and the rate of 
scratching about 0.27 cm./min. The scratch hardness of 
the glasses investigated lay between 5.38 and 5.81 (silica 
glass 6.31) of the Mohs’ scale. Magnesia and lime are 
most effective in increasing the scratch hardness of glass, 
and soda decreases the hardness. References to work by 
other investigators are included. Illustrated. E. J. V. 
Elimination of iron from sands by mechanical means. 
J. Yu. Zauxovsxil, S. V. Robi, anp E. E. Zutro- 
MIRSKAYA. Keram. i Steklo, 12 [3] 21-30 (1936).— 
Sifting, wind sifting, and magnetic separation are dis- 
cussed in detail. The results of treating sands by these 
methods are tabulated. M.V.C. 
Elimination of sulfur from gas in the manufacture of 
crown glass. M. S. Kazansxil. Aeram. i Steklo, 12 
[3] 4-6 (1936).—The pressure of SO, in generator gas for 
heating tanks causes defects in glass, producing sulfate 
in the glassmass. Refined gas only must be used to obtain 
M.V.C. 


Duro. Jour. Amer. Chem. Soc, 57 [11] 2150-53 
(1935).— Au apparatus for collecting and analyzing the 
gases evolved by glass when heated in vacuum is de- 
scribed. The apparatus takes samples of from 1 cc. to 
0.01 ce. and analyzes for H,O, CO,, SO,, O:, Hy, CO, Na, 
etc. (by difference). Results of test analyses with some 
typical glasses are given. Illustrated. F.G.H. 
Factors affecting fuel-glass ratios. ANon. Glass Ind., 
17 [7] 236 (1936).—The fuel consumption of a glass fur- 
nace is influenced by such factors as furnace construction, 
capacity and age, regenerator capacity, melting tempera- 
tures, type of fuel and manner of using, and tank pull. 
It is not enough simply to measure the amount of fuel 
used and the amount of glass pulled in a specified time and 
thus to calculate a fuel-glass ratio when such a ratio is to 
be used in comparing efficiencies of furnaces that differ 
markedly as far as the above factors are concerned. 
E. J. V. 
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General domestic equipment. Anon. Electrician, 116 
13] 417 (1936).—Thermal Syndicate is said to make 
fused silica ware by melting quartz at 1800°C by electrical 
means, using carbon rod resistors imbedded in the material. 

H.K.R. 

Glass silk, fibrous glass, and glass fibers. ANON. 

Verre & Silicates Ind., 7 [14] 168-69 (1936).—American 
inventions for the use of giass fibers for cloth, insulating 
electric wires, insulating houses, and air filters are de- 
scribed. M.V.C. 
SGlassmelting by injection of combustion gases into the 
glass. Hermann Passaver. Glastech. Ber., 12 [12] 
426-28 (1934).—The batch in briquet form is introduced 
into a frit furnace where most of the gases are expelled. 
The briquets then fall into the melting part of the furnace, 
coming into direct contact with the free flame. The glass 
flows into a converter where it is fined, hot combustion 
gases being forced through it. The converter is tipped 
and the glass poured into a small working tank. The 
advantages of the process are listed, and the arrangement 
of the furnace is shown in diagrams. G.R.S. 

Identification of stones in glass. C. L. THomPson. 
Presented at Fourth Conference on Glass Problems, Ur- 
bana, III., June, 1936; abstracted in Glass Ind., 17 [7] 
236 (1936). E. J. V. 

Imitation mother-cf-pearl effects on glass. ANON. 
Allgem. Glas- & Keram.-Ind., 26 [24] 3-4 (1935).—The 
iridescent effect is produced by means of a thin film of 
irregular thickness applied onto the surface of a glass 
article which may or may not be previously sandblasted. 
When a drawing comprising only tone contrasts, i. e., 
opaque and transparent drafts, is superposed onto the 
same glass surface, the transparent portions of the design 
appear as if they were made with mother-of-pearl. The 
light-diffracting film may be colored with some dyestuff, 
which makes it possible to vary the iridescent effect. The 
procedure is as follows: the surface of a nickel-plated 
sheet of zinc is rendered uneven (slightly wavy) by pressing 
it with a roller against a pattern; the sheet of zinc is 
cleaned and dipped into a solution of collodion containing 
1% of cotton powder, which, by drying, leaves a thin film 
on the surface of the metal. The sheet of glass receives a 
design (using for this purpose either paint or a photo- 
graphic process) which is afterward re-covered with a 
coating of the following solution: ether 1000, benzine 
500, mastic 60, and sandarac 60 parts; after drying, the 
solution leaves a grainy deposit on the surface of the 
glass tile which appears as if it were sandblasted. The 
painted surface of the glass tile is next applied onto the 
wavy surface of the zinc plate, and the iridescent effect 
immediately shows up. R.W.D. 

Manufacture of Pyrex brand glass in U.S.S.R. B. L. 
GersuMan. Keram! i Steklo, 12 (3) 11 (1936).—Details 
of production and properties of Pyrex brand glass of the 
composition 81 SiO,, 2 Al,O;, 12 B,O;, and 5% Na,O + 
KO, manufactured in U.S.S.R., are given. M.V.C. 

Oakland factory to be world’s finest. Anon. Glass 
Ind, 17 [6] 187-89 (1936).—The Oakland, Calif., plant 
of the Owens-Illinois Pacific Coast Co. will be equipped 
with modern machinery for the production of all sizes, 
kinds, and colors of glass containers, and the buildings 
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will incorporate many refinements in construction hitherto 
unknown in glass factories. Illustrated. E.J.V. 
Pressure, tension, and thrust strength in glasses with 
seals. Lisa HONIGMANN. Glastech. Ber., 
12 [11] 372-80 (1934).—Tests show that glasses having 
smaller coefficient of expansion than the metal should be 
chosen, if the wires increase very little by the passage of 
electric current. In these cases there is a complete equali- 
zation of strain in radial direction because of the added 
pressure. It is advisable to choose glasses with a slightly 
higher coefficient of expansion for all bases carrying 
a heavy current by which the wires become very warm. 
The ideal case would be attained where no change in ten- 
sion occurred with or without passage of current when the 
glass would be strained so slightly that the dimensions of 
the wire would be so great in the cold state that it would 
not expand any more on passage of the current. The 
limits must be known in the manufacture of such bases. 
25 references. G. R. S. 
Properties of fused silica. B. Moors. Jour. Soc. 
Chem. Ind., 55 [8] 31-37 (1936).—Studies were made on 
the physical properties of fused silica, such as thermal 
stability, physical stability, electrical properties, heat 
transfer, mechanical strength, permeability to gases, 
and optical properties. The chemical properties are also 
discussed. G. R. S. 
Protection of paper from the destroying effect of sun- 
light by colored glass panes. S. KOurer. Tek. Tid. 
[Uppl. C. Kemi], 65, 49-53 (1935); abstracted in Sprech- 
saal, 69 [22] 317 (1936).—Sunlight destroys paper. The 
part of the spectrum which is the most injurious was 
studied; this region lies between 460 and 400 un. The ef- 
fect of red, green, yellow, and dark and light brown glasses 
was studied and compared with that of ordinary window 
glass. Paper was subjected to direct and indirect (dif- 
fused) sunlight for 523 and 767 hr., respectively. All 
colored glasses protect paper; the absorption of the 
shorter wave-length of light is considerable. Yellow, 
green, and red glass protect to the same extent, and 
brown-yellow, the least. Vellow glass is the best. 
M.V.C 
Reactions of silicates with sulfur dioxide. T. V. 
TakAts. Glastech. Ber., 14 [3] 103-105 (1936).—Earlier 
researches on the reaction of the furnace atmosphere 
with glasses have been concerned in general with the 
equilibrium with the melts. Studies show that a strong 
reaction exists below the softening range of silicates. In 
the presence of oxygen, SO, reacts to form sulfates. Such 
double decomposition would lead analytically to definite 
silicates. On this basis it would be possible to work out a 
method of testing the sensitiveness of glasses to furnace 
atmospheres containing sulfur. G. R. S. 
Relationship of density and viscosity to temperature in 
the system Na, O- SiO,. G. HE TKAur AND K. ENDELL. 
Glastech. Ber., 14 [3] 89-103 (1936); translated in Glass 
Ind., 17 [7] 227-30 (1936).—A new oscillation viscometer 
has been developed for fluid viscosity ranging from 8 to 
0.1 ¢.g.s. units. A platinum-rhodium wound furnace was 
used to obtain temperatures to 1650°C. In the system 
Na,O-SiO, (12 to 60% Na, O), measurements of density 
and viscosity in relation to temperature showed no sign of 
the occurrence of compounds in the liquid state. Both 
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properties increase with increasing soda content. The 
lowest viscosity value which C. H. Herty, Jr., found in the 
system CaO-SiO, at the composition of metacalcium sili- 
cate (see Ceram. Abs., 13 [10] 270 (1934)) could not be con- 
firmed. The X-ray researches of B. E. Warren (Jour. 
Amer. Ceram. Soc., 18 [9] 269-76 (1935)) were verified 
and extended by W. Hoffmann. The schematic atomic 
arrangement which Warren has developed for soda-silica 
glasses at room temperature agrees well with the course of 
the viscosity found at high temperature in relation to the 
chemical composition. Studies were made on the calcu- 
lation of the transformation point from the viscosity and 
thrust modulus. Practical values of the research indicate 
that in the Na,O-SiO, system the true glass region for the 
series of technical water-glasses is limited (23 to 33% 
Na,O). Glasses containing less soda melt too high and 
are inclined to devitrify too quickly with the formation of 
tridymite. Glasses richer in soda devitrify quickly and 
world destroy any normal pot material because of high 
fluidity. The viscosity of the lime and alkaline-oxide sili- 
cate series containing more than 40% oxide is more than 
200 times less at 1450°C than that of the finished glasses. 
Since on the charge side of the tank such silicates may be 
temporarily formed, the strong corrosion of tank blocks 
in this location is explained by the high fluidity of the 
glasses. 30 references. G.R.S. + E. J. V. 
Rotating glass melting furnace of Zotos. Grorc Zoros. 
Glastech. Ber., 12 [12] 423-26 (1934).—The construction 
of the furnace is outlined, particular attention being given 
to fundamental principles of design and operation. The 
advantages of its use are pointed out. Diagrams and 
sketches are shown. The use of coal dust cuts the fuel 
30% compared with the usual amount required for glass 
tanks. No undesirable effects on the glass result from 
coal ash. See Ceram. Abs., 15 [1] 13 (1936). G.R.S. 
Safety glass standards for windshields. ANON. Amer. 
Glass Rev., 55 [32] 19 (1936).—Standards recently an- 
nounced for automobile windshields specify that the glass 
(1) must withstand the impact of a '/,-Ib. ball dropped 
from a height of 10 ft. and the shock of an 11-lb. bag of 
shot dropped 8 ft., (2) must be so shatter-proof that it will 
break into fragments not greater than the weight of 0.15 
ounce, and (3) must not discolor. The layers of glass must 
not separate. M.C.S. 
Sandwich glass: V. ALEXANDER SILVERMAN. Glass 
Ind., 17 [6] 205-209 (1936).—The various types of blue 
glasses, pink, lavender and purple, and gray and black 
glasses made at the Sandwich plant are discussed, and 
their batches are given. The methods of silvering glass 
employed at Sandwich are outlined. Illustrated. For 
Part IV see Ceram. Abs., 15 [7] 203 (1936). E.J.V. 
Shattered ‘“‘éclaté” glass. Anon. Glaces & Verres, 
No. 45 (Dec., 1935).—This process of decorating glass 
consists in chipping off the edges of glass tile by means of 
a hammer. The numerous facets and sharp edges result- 
ing from that operation produce an attractive effect by 
dispersion of the light. Decorative illuminating stands, 
columns, etc., are made with long strips of glass (up to 7 in. 
long, 4 to 5 in. wide), the edges of which are chipped off. 
If viewed on edge, the side edge of the tile is chipped 
off.. On large glass panels streaks of these polymor- 
phous and irregular facets are obtained by the same 
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process and Contribute to the decorative motif of ceilings. 
Illustrated. R. W. D. 

Should glass sand be used wet or dry? E. Bercer. 
Glastech. Ber., 12 [11] 361-66 (1934).—Dry pulverized 
sand is an ideal to be sought, since it permits bunkering 
and automatic weighing. Constant composition of the 
batch is obtained without tedious use of correction factors. 
On account of its uniform grain size, making it adaptable 
to the other raw materials, a homogeneous mixture is 
made with less work. Danger of subsequent segregation 
is decreased. The formation of dust is avoided by mois- 
tening. With a large reacting surface such a homogene- 
ous mixture will melt in the shortest time without striae or 
stones. Suitable fining agents, even with rapid charging, 
produce uniform glass of good quality. G.RS. 

Significance of molecular forces in glassworking. 
Georc Jaecxet. Glastech. Ber., 12 [12] 413-22 (1934).— 
For glassworking it is necessary to take into consideration 
other than external forces such as gravity, blowing pres- 
sure, and the pressure of combustion gases. Forces be- 
tween individual molecules, largely apparent as surface 
tension, must be taken into account. Glass in the liquid 
state tends to decrease its surface area. The significance 
of the molecular forces accounts for the arrangement of 
streaks in glass cylinders. Similarly, the deformation in 
pressed glass is explained by molecular forces. G.R.S. 

Standardization of scientific glassware and glass ap- 
paratus. A.R.Martruts. Ind. chim. Belge, 7 [5 181-90 
(1936).—A review of the origin, object, and activity of the 
German Association of Standards is given, as well as the 
meaning of abbreviations used in Germany: Dechema, 
Deutsche Gesellschaft fiir Chemisches Apparatewesen 
(German Association for Chemical Apparatus); Denog, 
Deutsche Normal Geräte (German standard glassware) ; 
Din, Das ist Norm (true to standard). R.W.D. 

Strength of flat glass under uniform load. Grorce B 
Watkins ADD Roy W. Wamprer. Bull. Amer. Ceram. 
Soc., 15 [7] 243-45 (1936). 

Temperature measurement and contro! in the glass in- 
dustry. Joun H. Green. Presented at Fourth Con- 
ference on Glass Problems, Urbana, III., June, 1936; 
abstracted in Glass Ind., 17 [7] 234 (1936). E. J. V. 

Testing glass containers. J. M. McCormick AND 
F. W. Preston. Presented at Fourth Conference on 
Glass Problems, Urbana, III., June, 1936; abstracted in 
Glass Ind., 17 [7] 235 (1936). E.J.V. 

Thermal endurance of different types of flat glass in 
relation to thickness. Roy W. WAMPLER AND GEORGE 
B. Warxins. Bull. Amer. Ceram. Soc, 15 [7] 246-47 
(1936). 

Volatilizations from glass. W. E. S. Turner. Glas- 
tech. Ber., 12 [12] 409-13 (1934).—The volatilization of 
certain oxides depends on several factors, such as the 
exposed surface, initial concentration, temperature, and 
time. Graphs show that the loss by volatilization is 
directly proportional to the vapor pressure. The first 
instance to show the occurrence and stability of a com- 
pound in molten glass is Na, O- 2810. On plotting the loss 
of weight against temperature, a sharp break occurs in the 
curve between 30 and 40% Na,O. A later study on 
K,O-SiO, glasses showed the existence of two compounds, 
K: O- SiO, and K,0-4SiO,. From equilibrium diagrams in 
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the system LiO, SiO, the compounds 2LiO#-SiO,, Li,O-- 
SiO,, and LisO-2SiO, were located. Tests were made on 
a soda-lime-silica glass heated at 1100 to 1400°C. The 
loss from volatilization after heating for 200 hr. gave a 
straight line. Water-vapor and the form of the contain- 
ing vessel as factors concerning volatilization are discussed. 
G. R. S. 
Wonderland of glass. R. A. Manufacturers 
Rec., 105 [7] 36-37 (1936).— The revolutionary develop- 
ments in the glass industry in the last two decades and 
the increased volume of business resulting from extensive 
research to improve existing products and to find new 
fields for their use are cited. E. J. V. 


BOOK 


Handbook of American Glass Industries. BrookLyNn 
INSTITUTE OF ARTS AND SCIENCES AND BROOKLYN Mu- 
seuM. Brooklyn Museum Press, New York, 1936. 117 
pp., 41 photographs. This book was compiled for the 
1936 exhibition of The American Glass Industries by the 
Department of Industrial Art, Brooklyn Museum, by 
Harriet B. Meyer. “The aim of the Industrial Art 
Department of the Brooklyn Museum in the 1936 Exhibi- 
tion of American Glass Industries has been to bring work of 
the finest contemporary manufacture to the attention of a 
large public. An effort has been made to indicate the 
inherent characteristics of the material as well as its 
physical and chemical constituents, the methods by which 
the product has been manufactured, the effect of hand and 
machine on size, form, and design. There were 74 ex- 
hibits. This well-printed and illustrated handbook con- 
sists of twelve chapters by experts in the industry. 

Ross C. Purpy 


PATENTS 


Apparatus for casting large glass articles. G. V. 
McCavutey (Corning Glass Works). U. S. 2,045,716, 
June 30, 1936 (Feb. 28, 1935). 

Apparatus for cutting glass sheets. A. N. Younc 
(American Window Glass Co.). U. S. 2,045,745, June 30, 
1936 (June 30, 1933). 

Apparatus for the manufacture of safety glass. G. B. 
Watkins (Libbey-Owens-Ford Glass Co.). U. S. 2,046,- 
047, June 30, 1936 (Sept. 15, 1932). 

Apparatus for tempering tubular glass articles. Pn. 
KINGTON Bros., LrD., Ad W. B. CLiTHEROW. Brit. 
448,266, June 17, 1936 (Dec. 4, 1934). 

Arrangements for cooling glass electric discharge de- 
vices. British THomson-Hovuston Co., LTD. Brit. 447,- 
967, June 10, 1936 (Jan. 3, 1935). 

Art of flame-treating glassware. Harvey Cory. 
U. S. 2,044,566, June 16, 1936 (Oct. 29, 1934). 

Bulb-coating machine. A. F. BAHLKE AND ROMUALD 
Gropzk1 (Westinghouse Lamp Co.). U. S. 2,046,360, 
July 7, 1936 (Nov. 16, 1934). 

Edge-grinding machine. J. P. Crowrey (Libbey- 
Owens-Ford Glass Co.). U. S. 2,046,060, June 30, 1936 
(Oct. 9, 1933). 

Flowerpot. H. J. Jupp (United Glass Bottle Manu- 
facturers, Ltd.). U. S. 2,045,189, June 23, 1936 (Aug. 16, 
1935). 
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Furnace port. J. N.Wutson (Simplex Engineering Co.). 
U. S. 2,044,655, June 16, 1936 (June 21, 1934). 

Glass-banding machine. J. C. E. Schwan anv H. M. 
WHeecer (Hazel-Atlas Glass Co.), U. S. 2,045,876, June 
30, 1936 (Oct. 2, 1933). I. H. Srrmer (Hazel-Atlas 
Glass Co.), U. S. 2,045,881, June 30, 1936 (May 15, 1934). 

Glass-cutting machine. N. H. Kuiaces (L. J. Houze 
Convex Glass Co.). U. S. 2,044,577, June 16, 1936 
(June 11, 1935). 

Glass-feeding apparatus. A. F. Tremsiay. U. 8. 
2,046,195, June 30, 1936 (April 6, 1932). 

Glass-inspection apparatus. E. L. Watters (Libbey- 
Owens-Ford Glass Co.). U. S. 2,046,045, June 30, 1936 
(July 9, 1934). 

Glass to metal seals. British THomson-HovusTon 
Co., Ltp. Brit. 448,727, June 24, 1936 (March 17, 1934); 
Brit. 448,746, June 24, 1936 (Sept. 15, 1934). 

Glass tube connection, more particularly for laboratory 
and chemical technical apparatus. VeREINIGTE Lav- 
SITZER GLASWERKE A.-G. Brit. 448,658, June 24, 1936 
(April 30, 1935). 

machine. J. R. Hoce (Owens- 
Illinois Glass Co.). U. S. 2,044,716, June 16, 1936 (July 
2, 1934). 

Grinding apparatus. C. J. Green (Norton Co.). 
2,046,261, June 30, 1936 (Feb. 6, 1936). 

Grinding and polishing bodies and methods of manufac- 
turing. Deutrscne UND 
VORM. RogESSLER. Brit. 448,102, June 17, 1936 (Nov. 7, 
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1933). - 
Leer. G. W. BarchERIILI. U.S. 2,045,259, June 23, 1936 
(April 24, 1933). 


Machine for edging glass sheets. WILLIAud OweEN 
(Pittsburgh Plate Glass Co.). U. S. 2,046,405, July 7, 
1936 (May 31, 1935). 

Means for feeding glass to glass-forming machines. 
Untrep Grass MANUFACTURERS, LTD., AND 
T. C. MoorsHeap. Brit. 448,396, June 17, 1936 (Jan. 8, 
1936). 

Method and apparatus for surface-treating glass con- 
tainers. U. E. Bowes (Owens-Illinois Glass Co.). U. S. 
2,046,302, June 30, 1936 (Dec. 26, 1935). 

Mineral wool furnace. TI. F. Mooney (Ludowici- 
Celadon Co.). U. S. 2,045,668, June 30, 1936 (June 17, 
1935). 

Multifocal ophthalmic lens blank and lens and method 
of making. D. D. HUnnRIL (Bausch & Lomb Optical 
Co.). U. S. 2,045,654, June 30, 1936 (Dec. 20, 1934). 

Process and apparatus for annealing glass plates. 
F. E. Srocompe (Pilkington Brothers, Ltd.). U. S. 
2,045,880, June 30, 1936 (Sept. 20, 1934). 

Process and apparatus for laminating glass sheets. 
M. E. Calis (Pittsburgh Plate Glass Co.). U. S. 
2,046,446, July 7, 1936 (Feb. 16, 1935). 

Process and machine for forming glass articles. A. N. 
CraMER (Alice B. Cramer). U. S. 2,045,699, June 30, 
1936 (June 3, 1932). 

Process of manufacture of multicellular glass. Soc. 
ANON. DES MANUFACTURES DES GLaAcEs & PRODUITS 
Cumigues pve Sr. Goparn, CHauny & Brit. 
447,805 and 447,821, June 10, 1936 (May 28, 1934). 
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Revolving pot. C. C. Kinxer (Owens-Illinois Glass 
Co.). U. S. 2,044,616, June 16, 1936 (Nov. 27, 1933). 
Safety glass. Britisn CeLanese, Ltp., Brit. 448,209, 


June 17, 1936 (Sept. 28, 1934). E. L. Frx (Pittsburgh 
Plate Glass Co.), U. S. 2,045,130, June 23, 1936 (Feb. 25, 
1936). 


Structural Clay Products 


Are new types of clay walls needed for modern insula- 
tion? Anon. Brick Clay Rec., 88 [4] 153-54 (1936).— 
In a discussion of the possibilities of new wall designs 
to fit modern building requirements, particularly with 
tespect to insulated and air-conditioned buildings, three 
types of wall construction are suggested. Illustrated. 

E. J. V. 

Brick and masonry. F. Lipinski. Tonind.-Zig., 60 
[21] 270-73; [22] 282-85 (1936).—The following points 
are discussed: (1) the effect of various constituents of 
masonry on brick, (2) strength and retention of heat, (3) 
improvement of masonry by selecting suitable mortar 
and treating the brick, and (4) protection of agents against 
efflorescences. M.V.C. 

Choice of pipe material for sewers: IV. Hvuco Bron- 
NECK. Clay Pred. Jour. Australia, 3 [8] 17-20 (1936).— 
B. discusses proposals for making concrete pipes immune 
to injurious agents and shows why such attempts are 
likely to fail. For Parts II-III see Ceram. Abs., 15 [8] 
242 (1936). H. H. S. 

Frost stability of hard- fired brick and vitrified tile. J. 
LEHMANN. Bauingenieur, No. 41-42, pp. 432-35 (1935); 
abstracted in Tonind.-Zig., 60 [20] 267 (1936).—It was 
found that water absorption and frost stability are in 
close relationship. The boiling method (DIN 1065 for 
refractories) is a testing method which is simple and suit- 
able and yields good results. The method for resistance 
to pressure is too complicated. Frost stability tests 
produce good results only with brick which are steeped 
in water according to the boiling method. M.V.C. 

Laboratory investigations into the slipperiness of roads. 
R. N. J. Saar. Chem. & Ind., 55 [1] 3-7 (1936).— 
An apparatus has been developed for the determination 
of the slipperiness of roads. Diagrams and photographs 
of the apparatus are shown. The correctness of derived 
formulas was checked from experimental data. 

G.R:S. 

Manufacture of hollow brick closed on all sides. P. 
Utiricn. Tonind.-Zig., 60 [12] 151-53 (1936).—Details 
of a new patented method, called Isoterite, for the manu- 
facture of hollow brick closed on all sides are given. II- 
lustrated. See Ceram. Abs., 14 [3]71(1985). M. V. C. 

Properties and development possibilities of brick. 
AprIAN GAERTNER. Tonind.-Zig., 60 [18] 227-30; 
{19 ] 247-48 (1936).—Various properties of brick and other 
building materials, especially resistance to pressure, are 
discussed in detail. M.V.C. 


Sand-mold brick; clays blended for color. Locuer & 
Co., Inc. Brick Clay Rec., 88 [4] 148-50 (1936).— 
Locher & Co., Inc., of Glasgow, Va., while primarily a manu- 
facturer of stiff-mud face brick and common brick, is now 
specializing in the more intricate and difficult sand-mold 
projects. No coloring or flashing is done as the different 
color tones produced are results of a blend of clays from 
the same general deposit. A description of plant opera- 
tions is given. E.J.V. 

Stoneware pipes for house connections. J. MacD. 
Royie. Clay Prod. Jour. Australia, 3 [8] 11 (1936).— 
The story of recent moves in the stoneware vs. concrete 
battle in Australia, in which political interests are involved, 
is presented. H. H. S. 

Testing brick. O. Drécsiter. Tonind.-Zig., 60 18 
234-36 (1936).—Curves showing results of tests of bending 
strength and resistance to pressure of brick and their mean 
devi tion are discussed. M.V.C. 

Testing efflorescence in brick. W.Dawm. Tonind.- 
Ztg., 60 [9] 111-12 (1936).—The chemical investigation of 
a brick for the content in salts combined with sulfuric 
acid, as an indication of its aptitude to form efflores- 
cences, is insufficient. Steeping tests are also necessary. 
The important factors in these tests are (1) the amount of 
water which affects the brick and (2) the rate at which 
water evaporates on the brick surface. M.V.C. 


PATENTS 


End closure for tile blocks. G. B. Kissincer. U.S 
2,045,033, June 23, 1936 (Nov. 4, 1932). A cover for 
hollow tile having partition walls defining cells comprises a 
continuous metallic strip formed in folds or corrugations 
to receive plastic concrete in the bottoms of the corruga- 
tions within the end of the cells of the block, the walls of 
the corrugations being apertured to permit the concrete 
lying in the corrugations to penetrate the apertures, 
whereby the top, bottom, and side walls of the cells are 
braced by the concrete within the folds. 

Process of mechanically simulating handmade brick. 
J. R. Crark. U. S. 2,046,245, June 30, 1936 (July 30, 
1932; renewed April 16, 1935). 

Raising and stacking brick, etc. A. Mor. Brit. 447,- 
995, June 10, 1936 (Feb. 5, 1935). 

Wall construction. W. E. Drummonp. U. S. 2,047,- 
014, July 7, 1936 (Oct. 24, 1935). 
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Bauxite supplies. ANon. Chem. Trade Jour., 95, 114 
(1934); abstracted in Trans. Ceram. Soc., 33, 81A (Sept., 
1934).—France is the leading producer of bauxite, the 
United States second, and Hungary third. Great Britain 
and Germany each take about one-fourth of the supplies. 

Brickwork for blast-furnace stoves. Anon. Jron & 


Coal Trades Rev., 131, 391-92 (1935).—Construction de- 
tails are described and operating data are given. M.H. 
Calculating warping of refractory brick on irregular 
heating. Jutrus Lamort. Tonind.-Ztg., 60 (23) 375-76 
(1936).—Algebraic formulas for calculating warping are 
developed. M.V.C. 
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Chromite. Carser. Ber. deut. keram. Ges., 16 [10] 
515-20 (1935).—Chemical analyses of ores of different 
origins are given, the Cr,O, contents varying from 38.69 
to 50.63%. No relation to chemical composition was 
shown by the solubility of the ores in dilute hydrochloric 
acid. Results of load tests carried out on the crude ores 
and on the ground ores mixed with 5% clay or 5% pow- 
dered quartz indicated that the Cr: O, content is of com- 
paratively little importance while the physical properties, 
especially grain-size distribution, are more important. 

E. J. V. 

Control of the temperature of plastic flow and the co- 
efficients of elasticity and thermal expansion of refractory 
bodies. R. J. MontGomery AND Everett G. Coucu, Jr. 
Jour. Can. Ceram. Soc., 5, 20-28 (1936).—In the manu- 
facture of refractory bodies which must withstand ther- 
mal shock, such as bodies for assay crucibles, glass pots, 
and saggers, it is desirable to know what takes place in the 
body at rather low temperatures. Below the temperature 
of plastic flow the body will be brittle and crack if exposed 
to a sufficiently severe thermal shock. Above this tem- 
perature the body will bend under thermal strain. The 
coefficients of elasticity and of thermal expansion are im- 
portant factors in judging the physical properties of such 
bodies and they were determined for the bodies studied. 
The following conclusions were drawn: (1) The bodies 
consist of a glass phase which contains much of the more 
active flux material of the body and a remaining portion 
which may or may not be partly crystalline. (2) Plastic 
flow is controlled largely by the amount and composition 
of the glass phase; the temperature of flow ranged from 
550 to 875°C. The rate of flow may be controlled by the 
composition of the glass phase. (3) The coefficient of ex- 
pansion is controlled primarily by the crystalline or amor- 
phous material which is apart from the glass phase. The 
introduction of borax, talc, or zinc oxide will not necessar- 
ily reduce the coefficient of expansion. The control of 
crystalline development within the body is important if a 
reduction is desired. (4) The coefficient of elasticity is 
controlled by the amount of glass-phase development 
rather than by the remainder of the body. The control of 
the composition of the glass phase is of secondary impor- 
tance. J.G.P. 
Development of refractories containing magnesia. L. 
Litinsky. Ber. deut. keram. Ges., 16 [11] 565-96 (1935).— 
A comprehensive review is presented of recent develop- 
ments in the industry and of the manner in which new 
ideas have been put into practice. The problems en- 
countered and methods whereby they were overcome are 
discussed at length. E. J. V. 


Discussion of “Refractories for foundry use.“ SHERL 
et al. Foundry Trade Jour., 53 [1004] 368; [1008] 442, 
444 (1935); see Ceram. Abs., 15 [3194 (1936). H. E. S. 


Firing clays to make grog as a cause of the failure of the 
refractories industry in U. S. S. R. R. Kiesper. Ber. 
deut. keram. Ges., 17 [I] 47-64 (1936).— An explanation 
is given of the failure of shaft furnaces, as attempted in 
the U.S. S. R., to produce suitable grog for the firebrick 
industry. E. J. V. 

Frit-kiln brick. W. HUI Foundry Trade Jour., 53 
1005] 420-21 (1935).— The factors which affect the life 
of frit-kiln brick are reviewed: (1) brick should not con- 
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tain free silica, which renders them sensitive to thermal 
shock; (2) an aluminous type of brick is less liable to spall; 
(3) brick fired to incipient vitrification give the best ser- 
vice; (4) care is necessary in mixing the frit batch; (5) 
sudden heating and cooling of the brickwork should be 
avoided; (6) preliminary seasoning of a new lining is 
advisable; and (7) more attention should be given to 
jointing material. H. E. S. 
Furnace applications of refractories and insulation. 
J. L. Spence AND J. W. CAI. Jron & Steel Can., 19 
[2] 5-7 (1936); for abstract see Ceram. Abs., 15 [5] 154 
(1936). M.H. 
German pure-oxide refractories. E. RISHKEVICH. 
Chem. Fabrik, 9, 12-13 (1936).—Pure refractory oxides are 
described. The melting points of these are given as 
follows: Al,O; 2050°C, BeO over 2500°C, Zr,O; 2700°C, 
MgO 2800°C, Th, O 3000°C, and spinel-2135°C. These 
oxides are difficult to work due to their nonplastic charac- 
ter. Various manufacturing problems and uses of refrac- 
tory products are discussed. L.E.T. 
Increase of durability of open-hearth roof. A. I. 
KRAMARENKO. Ogneuporui, 3 [10] 744-49 (1935).— 
K. and Shakhnovich suggest the use of flat and cylindrical 
types of suspended open-hearth roofs made from grog brick 
rich in alumina. Laboratory tests show that the corun- 
dum specimens have a considerable slag corrosion and a 
good thermal strength (resistance to spalling). The 
chromite specimens have a high slag resistance but a lower 
thermal strength. S.I. P. 
Magnesite crucibles for high-frequency electrical 
furnaces. Z. Ya. TABAKOV AND N. A. Go_usHKo. Og- 
neuporui, 3 [10] 723-28 (1935).—The firm Magnesite 
has patented a batch for crucibles of the following com- 
position: SiO, 6.2, R,O; 25.0, CaO 1.3, and MgO 67.0%; 
ignition loss 0.3. The batch, e.g., 750 kg., is moistened 
with 5% water and is aged 3 days for hydration of CaO and 
MgO. The mix is rammed by hand in layers 5 to 8 cm. 
thick. S.I. P. 
Manufacture of electro-corundum. K. ARNDT AND 
W. Hornxe. Tonind.-Zig., 60 [17] 212-14; [19] 249-50; 
[21] 273-74; [24] 310-11 (1936).—Literature and patent 
data on the production of electro-corundum are discussed. 
Results of experiments are as follows: (1) Pure aluminum 
oxide sinters at 1700°C; at 1500°C its evaporation is 
noticeable. (2) It is difficult to reduce aluminum by car- 
bon. If the oxide contains iron or silicon, an iron-silicon- 
aluminum alloy is formed which contain 20% aluminum. 
(3) Bauxite also forms an iron-silicon-aluminum alloy. 
At 1500° the reduction of aluminum oxide by carbon oc- 
curs. Aluminum goes into the alloy at this temperature. 
(4) In the presence of nitrogen, alumina and bauxite form 
aluminum nitride. The kinds of coal used affect the for- 
mation of nitride. It is assumed that aluminum oxide 
first forms aluminum carbide and then aluminum cyana- 
mide. This disintegrates into aluminum nitride and car- 
bon. (5) Bauxite forms aluminum carbide in the presence 
of coal. Graphitic coal is less inclined to form graphite. 
Aluminum carbide disintegrates at about 1950°. (6) Ac- 
cording to a method developed, it is possible to concentrate 
aluminum oxide in aluminum silicates. This was obtained 
with reduced melting and an addition of iron. A techni- 
cally valuable ferrosilicon alloy is obtained simultane- 
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ously. (7) A 25% alloy, corresponding to the composition 
FeSiz, is obtained with reduced melting. M.V.C. 

Method for calculating the variable heating of walls. 
V. A. Suvan anv R. A. SHvaRTseR. Ogneuporui, 3 [10 
759-80 (1935).—A range of complex calculations is ac- 
companied by graphs, allowing, upon given parameters, 
the proper values to be found easily. The procedure of 
calculation is explained in examples. S. I. P. 

Modern practice in heat insulation. C. EIIIs. Eng. 
Boiler House Rev., 49, 170-76 (Sept., 1935); abstracted in 
Jour. Iron Steel Inst., 132 [2] 331 (1935).— This is a re- 
view of the chief insulating materials available with notes 
on their respective applications. 

Mounting a furnace on vibration absorption material 
prolongs refractory life. R. C. Hess. Jud. Heating, 3 
[6] 373-74 (1936).—Vibrations of buildings or the ground 
shorten the life of refractories in furnaces. M.H. 

Natural semi-acid refractories. A. T. ZHak. Og- 
neuporut, 3 (10 742-44 (1935).—For semi-acid refractories 
manufacture in Germany, a rock called Klebsand' is 
used, representing a natural mixture of quartz and sand. 
Typical analyses and P.C.E. are as follows: 


Igni- 

Klebsand SiO. AleOs CaO loss P. C. E. 

Ludwig 85.8 10.1 0.5 0.4 26 99.4 35 

Eisenberg 90.8 6.2 1.0 2.0 100.0 

Arloffer 88.3 7.7 0.5 0.9 0.4 2.6 100.4 33 

Durbig 89.8 6.7 1.1 0.2 2.6 100.4 
S.L.P. 


Properties of fireclay refractories. J. F. McManon. 
Jour. Can. Ceram. Soc., 5, 53-62 (1936).—Much has been 
written regarding the properties of fireclay refractories. 
Time-consuming and costly attempts have been made to 
devise laboratory tests that would indicate their probable 
life in service. A certain amount of success has been at- 
tained but there remains a great deal to accomplish. A 
description of the various types of fireclay refractories is 
given with definitions of the various terms applied to raw 
materials. Tests usually applied to fireclay refractories 
are discussed and specifications in the U. S., Canada, 
Great Britain, and Germany are given. Fireclay brick 
are called upon to stand up under more rigid service 
demands, and their failure in certain installations, owing 
to their chemical character, has given rise to the develop- 
ment of other types of refractories. The comparatively 
low cost and the service rendered by fireclay brick, how- 
ever, will keep them on the market. In the last ten years 
fireclay brick have shown improvement, resulting from 
studies in dry-pressing and de-airing, and further studies 
on uniformity of shape and ability to stand up under hard 
service are being made. J. G. P. 

Quartz-fireclay (semisilica) brick for use as coke-oven 
brick. R. KLES YER. Ber. deut. keram. Ges., 16 [12] 
616-24 (1935).—Nonsintered basic clays can be used for 
the production of quartz-fireclay brick for high-tempera- 
ture work. The usual view, that highly acid semisilica 
brick for use in coke ovens require a specially acid clay, 
has no general validity, as highly acid brick with especially 
good properties for use as coke-oven brick have been made 
of quartz and cheap sintered clays without great difficulty. 
Reference is made to the effect of higher temperatures for 
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improving the properties of brick with clay bases and the 
need for suitable ovens for high firing. E. J. V. 
Refractories for high temperatures. Anon. World 
Power, 25 [149] 220 (1936); Blast Fur. Steel Plant, 24 
[6] 543 (1936)—Among the types of high-temperature 
refractories described are diaspore-kyanite, silicon carbide, 
and chromite brick. Their properties are discussed to 
show their superiority for this type of service. ; 
Refractories in metallurgical industries. Joun D. 
Amer. Ceram. Soc, 19 [8] 213-33 


Refractory mixes. W. E. Patrerson. Can. Chem. 
Met., 20 [6] 187 (1936).—An investigation to devise 
suitable service tests for refractories to be used with coals 
with a low fusing ash and with consequent slagging action 
was undertaken. A preliminary study showed that a 
refractory with a sufficiently high fusion point can com- 
bine with appreciable amounts of coal-ash slag and still 
have decided refractory properties. An oil-fired furnace 
to reproduce severe service conditions was developed 
and as a result a chrome refractory has been developed 
which does not show signs of cracking or spalling after 
considerable heating with fuel containing low fusion ash 
coal and also sufficient added ash to be equivalent to 50% 
ash in the original coal. E.J.V. 

Sillimanite. Anon. Argile, No. 152, pp. 15-17 
(1935).—Sillimanite is obtained by the calcination of 
kyanite. It is ground and, although brick can not be 
made from it without a refractory bond, a new process in 
Holland uses not more than 10% agglomerating material. 
Sillimanite is excellent for lining kilns, and its durability 
compensates for its cost. M.V.C. 

Tantalum carbide; its relation to other hard refractory 

Pamir M. McKenna. Ind. Eng. Chem, 
28 [7] 767-72 (1936).—The densities, crystalline form, 
and lattice dimensions of tantalum and columbium car- 
bides were determined (for TaC, d = 14.48, a = 4.445A; 
for CbC, d = 7.82, a¢ = 4.4578A); both crystallize in the 
sodium-chloride type. The results are in good agreement 
with the calculated densities using these lattice dimensions 
and the new (1936) atomic weights for tantalum and colum- 
bium of 180.89 and 92.91. The heat of formation of tan- 
talum carbide is 38 + 5 kilocalories; tungsten carbide 
(WC) has no perceptible heat of formation. The melting 
points of carbides of chromium, molybdenum, and tung- 
sten are lower than those of either carbon or the metal; 
carbides of tantalum, columbium, vanadium, hafnium, 
zirconium, and titanium have higher melting points than 
the respective metals. ZrB:, Tag,, and CbB, were sub- 
jected to X-ray crystallographic examination and yielded 
definite patterns, but no evidence of a compound TaB was 
found. Uses of hard carbides of tungsten and tantalum 
as constituents of tool materials are discussed. Compo- 
sitions containing 80% tantalum carbide are little affected 
by acids such as sulfuric and hydrochloric; they are harder 
than steel and have a strength of 275,000 Ib./sq. in. on 
cross-rupture tests. Illustrated. F.G.H. 

Utilization of French refractories in metallurgy. D. 
Rev. Met. [Memoires|, 32, 282-92 (July, 
1935); abstracted in Jour. Iron Steel Inst., 132 [2] 327 
(1935).—After touching generally on the properties of 
refractories and methods of testing them, R. goes into 
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detail regarding the principal refractory materials used in 
metallurgy (siliceous, silico-aluminous, and aluminous 
materials, so-called super · compressed products, special 
refractories, magnesia-base refractories, insulating brick, 
lining material, cements, and mastic) and gives examples 
of their use. His purpose is to show the importance of the 
French refractory industry. 


BULLETIN 


Relation of alumina-silica refractories to the system 
A. 0-810. T. N. McVay. Amer. Refrac. Inst. Tech. 
Bull., No. 63, 6 pp. (April, 1936).—Silica, fireclay, mullite, 
diaspore, and fused alumina refractories are classified and 
discussed from their relative position on the Al,O,—SiO, 
diagram. The characteristic properties of the above re- 
fractories are also interpreted by their position on the 
equilibrium diagram. M. points out, however, that there 
are numerous other factors having a direct bearing upon 
the properties of refractory products. Some of these are 
(1) the mineralogical nature of the raw materials, (2) their 
homogeneity and hardness, (3) fineness of grind, (4) pro- 
portions and character of the nonplastic materials, (5) 
methods of forming, and (6) heat treatment. H. E. S. 


PATENTS 


Basic open-hearth steel process. EarnsHaw 
(Bethlehem Steel Co.). U. S. 2,046,811, July 7, 1936 
(Dec. 12, 1930; renewed Dec. 4, 1935). In a basic open- 
hearth steel process, the steps consist in determining the 
iron oxide content of the slag during the heat and in ac- 
cordance with such determination adding siliceous ma- 
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terial to the slag, the siliceous material containing a greater 
proportion of silica than the proportion of silica in the 
slag, to obtain a lesser iron oxide content of the slag near 
the end of the heat out of proportion to the dilution effect 
of such addition. 

Door for metallurgical furnaces. L. S. LONGENECKER. 
U. S. 2,045,661, June 30, 1936 (Jan. 22, 1934). 

Heat-insulating brick or blocks for use in furnaces, 
kilns, etc. H. V. ALLEN. Brit. 448,663, June 24, 1936 
(Sept. 9, 1935). 

Hot-top lining. W. W. Unmetz (Ferro Engineering 
Co.). U. S. 2,046,043, June 30, 1936 (Oct. 22, 1934). 

Furnace arch and wall construction and blocks therefor. 
H. J. TAwLOR. Brit. 448,441, June 24, 1936 (Dec. 6, 1934). 

Furnace door and operating mechanism therefor. L. S. 
Loncenecker. V. S. 2,045,662, June 30, 1936 (June 4, 
1934). 

Production of crystalline compositions containing 
chromium oxide. Carsorunpum Co. Brit. 448,941, 
July 1, 1936 (Dec. 18, 1933); Brit. 448,942, July 1, 1936 
(Dec. 20, 1933). 

Production of magnesia refractories. Haxsison- 
WALKER Rerractorires Co. Brit. 448,276, June 17, 
1936 (Jan. 4, 1934). 

Refractory. F. W. Scurogeper (Corhart Refractories 
Co.). U. S. 2,044,817, June 23, 1936 (July 31, 1934). 
An aluminous fused and cast refractory has an ultimate 
analysis of 68 to 75% alumina, 19 to 22% silica, and 0.85 
to 1.42% alkali. 

products. CarsoruNpuM Co. 
018, July 1, 1936 (Dec. 16, 1933). 


Brit. 449,- 
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Influence of modern materials on building design. J. 
Morrow OxIxV. Jour. Can. Ceram. Soc., 5, 4-11 
(1936).— Building construction appears to have reached a 
new revolutionary phase in the past two generations. 
For countless ages shelter from the elements and from 
wild beasts were the first requirements, and practically 
the only ones, until men began to congregate in large 
communities and build cities. The successive civiliza- 
tions left impressive monumental buildings that have 
been characterized by their permanence. The past 
fifty years have seen the growth of two new elements which 
have entirely changed the possibilities in building con- 
struction. The first is the attitude on permanence. 
With the exception of a few types of buildings, there is no 
real need for permanence in the sense of lasting for hun- 
dreds of years. The second element is the availability of 
new materials which free us from the bonds of tradition 
insofar as they were imposed by the limitations of the 
physical characteristics of the old materials. The im- 
portance and function of steel in modern building con- 
struction is brought out. The change of attitude toward 
insulation is discussed, and developments in heat, cold, 
and sound insulation methods are traced. The insulating 
materials discussed include aluminium sheets, electro sheet 
copper, insulating materials made from wood fiber and 
other vegetable fiber, and mineral wool. Reinforced 
brick masonry is an example of a new combination of 
building materials, and the increase in the use of glass in 


recent years as a building material is pointed out. New 
developments in decorative methods are discussed. 
J. G. P. 
Low- alloy steels and their applications. H. M. Priest. 
Welding Jour. [N. V. J. 15 [5] 2-12 (1936).— Physical 
properties of low- alloy steels are compared with those of 
C steel, and higher designing unit stress is justified for 
members of low-alloy steels on the basis of satisfactory 
ductility and a higher yield point than for straight C 
steels. A saving of 40% in area of a steel tension member 
is possible, but corresponding economy is not always 
possible for compression members. Hot pressing and 
other forming operations on low-alloy, high-tensile steels 
are discussed at length, with diagrams illustrating the 
practice. Welding as applied to lightweight railway cars, 
etc., is discussed. W.H.B. 
Mortar mixtures for tile installations. Tun Ixbus- 
TRY ResEARCH Bureau. Keram. Tile Jour., 8 [4] 11 
(1936).—Specifications for mortars used in scratch coats, 
setting bed, skim coats, and grouting for wall- and floor- 
tile installations are given. M.C.S. 
Terra cotta war memorial at Mount Macedon, Victoria. 
Anon. Clay Prod. Jour. Australia, 3 [8] 21 (1936).— 
Constructed by Wunderlich, Ltd., the memorial is a cross 
of semimat-glazed, 16- x 14-in. terra cotta blocks, 55 ft. 
high. H. H. S. 
Use of bentonite for increasing density of brick and tile. 
Anon. Brit. Clayworker, 45 [530] 88-89 (1936).— Re- 


1936 


sults obtained in a series of tests made by H. F. Lewis and 
W. R. Crawford on North Dakota bentonite are discussed. 
The data show (1) a definite decrease in weight of the 
brick as bentonite is increased, (2) that the density can be 
increased up to 19%, and (3) that the compressive strength 
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was increased up to 150% by the addition of 16% bento- 
nite. R.A.H. 
PATENTS 
Filter tile. C. J. Woops (National Fireproofing Corp) 
U. S. 2,046,298, June 30, 1936 (Aug. 31, 1933). 


Whiteware 


Critical study of the water-hardness estimation method. 
M. LEMARCHANDS AND Koa Le Viet. Ann. chim. anal. 
chim. appl., 17 [1] 5-16 (1935).—Various factors interfer- 
ing with the production of the lather are examined. (1) 
Surface tension: Different solutions were prepared by mix- 
ing water with alcohol, and their surface tensions were 
measured; e. g., surface tension given in dynes: water, 
71; H,O 80 ce. + alcohol 20 cc., 39.6; H,O 40 cc. + alco- 
hol 60 cc., 26.4; alcohol, 22 dynes. Fifty cubic centimeters 
of each solution and one drop of NH,OH were treated with 
a standard soap solution (composed of amygdalin soap 25 
g., alcohol 500 cc., and water 250 cc.) until a lather was 
formed. The surface tension of the same solutions was 
again measured: H,O, 28.8; H,O 80 cc. + alcohol 20 cc., 
35; H,O 40 cc. + alcohol 60 cc., 27.2. The surface-ten- 
sion variations for both series of solutions were plotted, and 
the representative curves were traced; these have a point 
of intersection. The study of the graph shows that the 
soap solution considerably reduces the surface-tension 
value of pure water, which favors the production of an 
abundant lather; alcohol also reduces the surface tension 
of water but increases that of a water and soap solution. 
Experiences indicate that the production of a lather is 
possible only in solutions (H,O + alcohol + soap solution), 
the compositions of which are represented by the portion 
of the curve between the origin and the point of intersec- 
tion of both curves. Other solutions, although charac- 
terized by lower surface-tension values, are not suitable 
for producing a lather. Consequently, the surface tension 
of the liquid is not the sole factor interfering with the for- 
mation of the lather. (2) Influence of soap hydrolysis: 
Dissolved in a great volume of water, alkaline soaps un- 
dergo hydrolysis. About 3 cc. of the soap solution are 
sufficient to produce a lather in 100 cc. of pure water. 
The treated water soon loses the property of yielding a 
lather, but a very small quantity of ammonium hydro- 
chloride suffices to regenerate that property. NH,OH 
tends to delay or to minimize the proportion of soap under- 
going hydrolysis. As no hydrolysis takes place in alcohol, 
no lather is obtainable. When alcohol is added to water 
the fraction of the soap solution subjected to hydrolysis is 
reduced. Experiments show that a minimum amount of 
soap should be hydrolyzed to develop a lather in the solu- 
tion. (3) Influence of acids and bases on the formation of the 
lather: Acids (HCI) liberate the fatty acid in a finely 
divided state which favors the production of a lather, but 
as the same molecules undergo polymerization the quan- 
tity of soap required to form a lather increases. Bases re- 
duce or prevent the production of acid soaps and fatty 
acids and bring the soap in a colloidal state which is suit- 
able for forming lather. Neutral alkaline salts have but 
little effect on the formation of the lather. () Influence of 
alkaline salts on the precipitation of soap by Ca and Mg: 
Alkaline salts, especially NH. Ci and Na, SO,, tend to re- 


tard the precipitation of calcium soap and prevent the pre- 
cipitation of magnesium soap. (5) Influence of calcium 
salt and magnesium salt concentrations: Concentrated 
solutions of calcium and magnesium salts require propor- 
tionally less of the soap solution than dilute solutions, as 
the calcium soap produced probably absorbs some mole- 
cules of CaCl, or of MgSO, The authors will publish 
²³˙ꝛim é MWM ᷣ 
R. W. D. 
Fritted glazes and glaze firing. J. H. Rosson anp 
W. J. Srunnmes. Jour. Can. Ceram. Soc., 5, 63-64 
(1936).—-Glazes are of two types, raw and fritted. A 
glaze may be used in its raw or unfritted condition when 
it contains no soluble salts, such as borax or soda ash, or 
when only small amounts of the alkaline earths are present. 
The use of a frit or a raw glaze is governed by the nature 
of the body on which it is to be applied and the conditions 
of firing. Some of the advantages offered by fritting are 
as follows: (1) it drives off undesirable ingredients such 
as organic matter and gases that may cause blisters; 
(2) it reduces the tendency of the glaze to crawl, pinhole, 
or craze; (3) it gives better homogeneity; (4) it permits 
the use of cheaper ingredients; and (5) it allows a quick, 
low-temperature fire. Fritted glazes are suitable for 
almost every type of ware, and from low temperatures to 
porcelain temperatures. They also give many advantages 
impossible to obtain in raw glazes. J. G. P. 
Hard porcelain factories at Brussels at the end of the 
18th Century. H. Nicarse. Verre & Silicates Ind., 7 
14] 165-69 (1936).—The porcelain of Peterinck, of 
Monplaisir, and of Etterbeck and the establishment and 
work of these factories are discussed. M.V.C. 
Porcelain of high degree of whiteness and purity. \V. A. 
PanicH AND O. V. TurzuKova. Keram. i Steklo, 12 
[3] 14-16 (1936).—Experiments with various mixes are 
described. The results are shown in tables. M.V.C. 
Pottery, its manufacture, design, and distribution. 
T. Fennemore, J. F. Price, Gorpon M. Forsyrn, AN 
Tom Wepcwoop. Pottery Gus, 61 [709] 933-43 (1936).— 
Discussions by a potter, a manufacturer, a pottery techni- 
cian, an artist, and a retailer to bring out their respective 
viewpoints and difficulties brought a general recognition 
of the fact that greater collaboration between the various 
interests is desirable. E.J.V. 


BULLETIN 


Staple vitreous china plumbing fixtures. Commercial 
Standard CS20-36. 30 pp. mimeographed. Issued 
through the National Bureau of Standards. On Sept. 25, 
1929, the Manufacturers’ Advisory Committee on Vitre- 
ous China Plumbing Fixtures, with the approval of the 
Standing Committee, adopted a commercial standard for 
staple vitreous china plumbing fixtures, CS20-30. On 
Feb. 10, 1936, the Vitreous China Plumbing Fixture Assn. 
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submitted recommendations which included several new 
items and definitions and a change from the term regular 
selection to “first quality. These recommendations 
were approved by the Standing Committee and accepted 
by the industry for promulgation by the U. S. Department 
of Commerce through the National Bureau of Standards. 
The revised standard is effective for new production from 
Sept. 30, 1936. R. A. DI. 
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Electrical insulator and method of making. F. HI. 
Rippie (Champion Spark Plug Co.). U. S. 2,045,494, 
June 23, 1936 (Nov. 8, 1933). A fine-grained vitreous 
electric insulator consists essentially of the following con- 
stituents fired together: not over 25% silica, at least 
30% alumina, and magnesia not over 60% and at least 
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enough to form forsterite with all silica present and to form 
spinel with any excess of alumina over 40%. 

Spark-plug insulator. Ricuarp Srripseck (Robert 
Bosche A.-G.). U. S. 2,045,318, June 23, 1936 (May 9, 
1934). A spark-plug insulator made from corundum and 
a ceramic binding medium which becomes plastic at a tem- 
perature between 500° and 800°C comprise steatite, kao- 
lin, and feldspar. 

Spark plugs for internal-combustion engines. F. 
Brervarre. Brit. 448,884, July 1, 1936 (Dec. 28, 1934). 

Sparking-plugs for internal-combustion engines. K. 
L. G. Sparxinc Pruds, Lrp., L. Maroccut, AND C. M. 
CarincTon. Brit. 448,913, July 1, 1936 (March 29, 
1935). 

Water-closet bowl. G. P. Gavin. 
June 16, 1936 (June 7, 1935). 


U. S. 2,044,243, 
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Artificial brick drying. Evaluation of drying installa- 
tions. M. Lurie anp N. Tonind.-Zig., 
60 [28] 365-67; [29] 376-77 (1936).—The results of the 
study of the process of drying and a description of a drier 
developed by the Heat-Technical Institute at Moscow are 
given. Illustrated. M.V.C. 

Astigmatic spectrograph with prism objective. D. 
CHALONGE AND E. Vassy. Rev. d' Optigue, 13 [4] 113-26 
(1934).—The units of the spectrograph used are the same 
as those of an ordinary prism objective spectrograph, the 
optical parts consisting of a 60° quartz prism and a quartz- 
fluorine achromat of 50 cm. total length and 45 mm. aper- 
ture. The astigmatism is obtained by suitably inclining 
the objective. The spectrograph has been used to photo- 
graph the continuous spectrum of a tube of H, at 1850 m. 
and especially to obtain absorption spectra of oxygen in 
the region 2300 to 2700A. The instrument has also been 
applied to the study of stellar spectra. F.P.P. 

Colloidal graphite and the glass industry. BERNARD 
H. Porter. Glass Ind., 17 [7] 245 (1936).—Colloidal 
graphite, dispersed in suitable oils, is an ideal high-tem- 
perature lubricant. The advantages found in its use are 
enumerated. E.J.V. 

Color measurement with the leukometer. E. WIrrE. 
Chem. Fabrik, 8, 285-87 (1935); Brit. Chem. Abs.-B, 54 
[37] 785 (1935).—The leukometer is an instrument in 
which the colors on the Ostwald scale (0 = black, 100 = 
white) of such materials as BaSO,, kaolin, and flour can be 
measured. A movable electric lamp permits the illumina- 
tion of the sample and a standard BaSO, plate by diffused 
reflected light. Examples of the better results obtained 
than by ocular classification are given. In the case of a 
1:1 mixture, e. g., of CaCO; and coal, if the grain size of the 
CaCO; is constant, decrease of the grain size of the coal 
results in a lower Ostwald number, the effect being & sur- 
face area. By applying this principle the method can be 
used for determining the fineness of cement. 

Cycle of ultra-violet light sources for various uses. L. 
Benpixson. Library Jour., Jan. 1, 1936; abstracted in 
Analyst, 61, 213 (March, 1936). H. H. S. 

Development of testing apparatus for thermostats. 
D. D. Wun. Heating, Piping, & Air Conditioning, 8 


[5] 271-77 (1936). Different types of temperature con- 


trol with methods and apparatus for testing each are de- 
scribed. 21 figures. J.L.G. 
Dielectric separation of mineral grains. GILNMAN A. 
Bers. Jour. Sed. Petrology, 6 II] 23-27 (1936).—In 
the dielectric separation of mineral grains, best results 
may be obtained by using ordinary 60-cycle alternating 
current stepped up to 880 volts. Furfural and benzene, 
mixed in varying proportions, supply most favorable media. 
Grains of a given mineral may be separated quite ef- 
fectively from others that have a distinctly higher or 
lower dielectric constant. The dielectric constants of 38 
minerals determined in these media are tabulated. 
G.M.H. 
Dispersive properties of prism combinations. A. 
Boutaric. Rev. d'Optique, 13 [9] 280-87 (1934).—B. pre- 
sents a mathematical discussion of the dispersive power 
and amplifying ability of prism combinations. The for- 
mulas thus obtained are symmetrical but show that the 
dispersive power of a prism combination varies according 
to the direction of the light ray passing through it. 
F. P. P. 
Dry batteries for instruments. H. E. Lawson. In- 
struments, 9 [6] 164-65 (1936). It is often found that 
marked improvements in the performance of instruments 
are obtained by the wise selection of the power supply. 
Brief reference is made to shelf life and capacity and inter- 
nal resistance. Graphs are shown. Dimensions for a 
variety of ribbon and midget B batteries and 3- and 
4½ volt A' batteries are given. R.W.R. 
Dry or wet grinding. ANon. Tonind.-Zig., 60 1 
6-7 (1936).—Curves showing the dependence of grinding 
ſineness on the water content and grinding time are 
plotted. M.V.C. 
Electronic microscope and its applications. L. Mar- 
TON. Rev. d'Optique, 14 [4] 129-45 (1935).—An elec- 
tronic microscope, capable of producing highly magnified 
images of surfaces being traversed by or emitting electrons, 
is described. Possible applications to the examination of 
incandescent cathodes, metallographic investigations, and 
biological technique are discussed. F.P.P. 
Fluid metering instruments. CocuraNne Corp. In- 
struments, 9 [6] 157 (1936).—A new line of mercury and 
float-type indicating, recording, etc., instruments has 
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been developed for use with orifices and other primary 
metering elements, in ranges from 1 in. to 200 in. water 
maximum. The instrument is described. R. W. R. 
Heating by induction. G. A. Van Brunt. Factory 
Management & Maintenance, 94 [3] 122-23 (1936).— 
The principle of heating by induced high-frequency cur- 
rents is explained and practical applications are cited. 
Illustrated. J.L.G. 
Index of spherical aberration. T. MALINowskI. 
Rev. d'Optique, 14 [8] 265-92 (1935).—Three series of ob- 
jectives of widely different construction are studied in an 
attempt to establish the existence of an effective zone as a 
general property of objective systems. From this prop- 
erty a general index for correction of spherical aberration 
was evolved. A simplified form, as well as a specific index 
for systems with very small objectives, is given. F. P. P. 
Interferential device and some of its applications. 
Q. Mayorano. Rev. d'Optique, 13 [12] 393-404 (1934).— 
A simple interferential device based on the use of a small 
refringent angle prism (monoprism) is described; the ele- 
mentary theory of its operation is discussed, and several 
possible applications are suggested. F. P. P. 
Interferometer of Jamin. P. Barcuervirz. § Rev. 
d'Optique, 13 [5] 167-78 (1934).—The application of 
Jamin's polarizing interferometer to measurements of light 
absorption is discussed. F. P. P. 
Interferometer of Jamin with polarized pencils. 
A. Corton. Rev. d'Optique, 13 [5] 153-66 (1934).—A 
historical and descriptive discussion of Jamin's interfer- 
ometer, which makes use of the double refraction of Ice- 
land spar, is presented. C. offers a geometrical explana- 
tion of the fringes given by the apparatus and discusses its 
possible applications. F.P.P. 
Investigation of a parabolic mirror with spherical 
gages. Yvonne Cuareramn. Rev. d'Optique, 14 (2 
41-61 (1935).—Spherical gages, commonly used to locate 
defects in spherical mirrors, have been applied experi- 
mentally to similar testing of parabolic mirrors. A 
spherical gage of known radius is applied at various points 
along the mirror, and gage and mirror are clarified by a 
beam of monochromatic light which produces fringes of 
equal thickness between the two contact surfaces. By 
means of a calculation analogous to that for Newton 
bands, the focal length of each element of the paraboloid, 
and therefore the aberrations of the mirror, may be de- 
duced. Two mathematic variants are illustrated, and a 
complete compilation of experimental data and mathe- 
matical derivations is included. Results obtained by this 
method differed by 0.10 fringe from those obtained by the 
method of Foucault. F.P.P. 
Laboratory de-airing machine. Frécuerre. 
Jour. Amer. Ceram. Soc., 19 [8] 253-34 (1936). 
Measurement of brightness. Visual methods. R. 
Sewic. Arch. Tech. Messen, 5 (59) T60-61 (1936).— 
Physiological principles, threshold methods, comparison 
of contrasts, and intensity are explained. Instruments 
and the technique of photometry are described. 15 
references. M.H. 
Microscope with a universally movable tube. T. 
Sueno. Amer. Mineralogist, 21 |5] 295-98 (1936).— 
A microscope with a universally movable tube has been de- 
signed to facilitate the examination of crystal grains of 


varying orientations for the determination of their re- 
Federov universal stage, which is extremely useful for the 
examination of mounted mineral sections, is not suitable 
for the examination of mineral grains immersed in a liquid 
as the liquid will flow and the grains shift their positions 
upon inclining the stage. The device of a movable micro- 
scope tube aims, primarily, to apply the methods of the 
universal stage t° grains immersed in a liquid. Photo- 
graphs of the instrument and accessories are included. 
F.J.Z. 
Non-recording, air-operated, automatic controllers. 
TAYLorR INSTRUMENT Co. Instruments, 9 154 (1936).— 
These instruments have characteristics of the maker's 
Fulscope recorder-controllers, without the recording de- 
vice. The sensitivity of the instrument can be adjusted 
to accommodate process lag by turning a graduated dial 
Controller action may be quickly reversed. Standard 
control ranges are available within the limits of —100°F 
and 1200°F or full vacuum and 3000 Ib. pressure. Tem- 
perature controllers may be equipped with mercury, vapor, 
or gas-actuated tube systems. R. W. R. 
Optics of the : I. Franocors Croze. 
Rev. d'Optique, 13 [1] 1-8 (1934).—According to the prin- 
ciple of Lord Raleigh, the magnification and the dispersion 
of a prism or a system of prisms can be obtained by differ- 
entiation of a basic equation analogous to the fundamental 
formula for resolution. The derivation is illustrated for 
the case of a single prism suspended in air and for compo- 
site prisms such as those of Browning and of the direct- 
vision type. F P. P. 
Polarizing microscope in ceramics. J. G. Norpa.. 
Jour. Can. Ceram. Soc., $, 17-19 (1936).—Examples of 
problems in the field of ceramics that have been solved by 
the petrographic microscope are given. The microscope, 
while not a universal cure for ceramic ills, is a powerful 
tool, and when it is placed at the disposal of those in 
charge of the technical work, many problems are solved 
more quickly, cheaply, and easily. J.G.P. 
Potentiometric or bridge recorders and controllers. 
Leeps & Norturup Co. Instruments, 9 [6] 155 (1936) 
A new line of equipment for a variety of purposes has a bold 
scale with the pointer showing momentary conditions, 
while 10 in. of strip chart are exposed to show the condi- 
tions for the past several hours. On controllers, a second 
pointer shows control setting. Controllers still operate 
when the door is open, the chart is changed, etc. Instru- 
ments are more rugged than heretofore, and all parts of 
the mechanism are accessible. R.W.R. 
Psychrometric slide rule solves air-conditioning prob- 
lems. Keurre. Esser Co. Heating, Piping, 
& Air Conditioning, 8 [5] 106 (1936).— The Kurtz psy- 
chrometric slide rule, designed to replace psychrometric 
charts and tables in solving air-conditioning problems, is 
briefly described. The rule is 11 by 1% in. It is based 
on a standard barometric pressure of 29.92 in. of mercury. 
Illustrated. J.L.G. 
Raw materials and brick drying. Avennavus. Tonind.- 
Ztg., 60 [23] 295-96; [24] 307-309 (1936).—The follow- 
ing points are discussed: (1) essence of drying, (2) 2- 
component system, water-drying material in ceramics, (3) 
constituents of dried materials, plastic and nonplastic 
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materials, and grain size, (4) swelling and shrinkage of 
colloidal materials, (5) homogeneous bodies, (6) direction 
and water migration in bodies, (7) dry air and air currents, 
and (8) temperature and time. M.V.C. 

Recorder-controllers. Bristo. Co. Instruments, 9 
156 (1936).—Sensitivity of controllers can be adjusted 
by means of a small screwdriver so as to fit process lag 
and enable the user to meet conditions not readily antici- 
pated. Throttling range can be changed without dis- 
turbing operation of the instrument or changing the chart 
réle. The instrument can be changed from direct action to 
reverse action or vice versa by turning the adjustment scale 
past the zero point. R.W.R. 

Redesigned control valve. Tayior INstRUMENT Co. 
Instruments, 9 6] 156 (1936).—Air-operated valves are 
available in all-steel instead of cast-iron construction, 
with an increase in strength. A larger molded diaphragm 
of such a design as to make the valve quicker and more 
powerful is used. A larger spring and a ball- and roller- 
bearing stem guide are alsoused. Spring and adjustment 
are readily accessible, and all parts of the valve are spe- 
cially treated to resist corrosion. R. W. R. 

Roesting and sintering ores in a turbulent furnace. 
M. Fourmentr. Rev. Mét. |Memoires)|, 32, 245-47 
(June, 1935); abstracted in Jour. Iron Steel Inst., 132 
2 325 (1935).—F. touches on various systems of roasting 
or sintering ores and describes the Saint-Jacques furnace. 
In this the powdered material is injected under pressure 
in a circular manner into the top of a cylindrical chamber 
lined with refractory. At the bottom are a number of 
burners arranged tangentially; the flames develop in a 
spiral manner and the waste gases are evacuated through a 
central opening at the top. Above the burners are placed 
tuyéres, through which hot air (to prolong the flames or 
to cause oxidation) is blown. The particles of ore thus 
traverse a form of spiral from the top to the bottom in a 
turbulent atmosphere. As the waste gases are hot and 
carry valuable dust, they pass through a recuperator and 
a dust extractor (cyclone); the recuperator supplies the 
hot air for the tuyéres. Such a plant has been erected in 
eastern France for sintering blast-furnace dust and pul- 
verulent iron ores; this furnace is fired with coke-oven 
gas, and a temperature of 1400°C is reached. The mate- 
rial collects in a hopper at the bottom and sinters together 
by simple contact; the sinter produced, without pressure, 
is porous and hard, and is suitable for charging into the 
blast furnace. 

Selecting steel conveyer chains for specialized appli- 
cations. J. W. Leecn. Can. Machinery, 47 [5] 27-29 
(1936).— Materials handling is discussed for a wide variety 
of automatics, among which are low-temperature drying 
W.H.B. 


Ber. deut. keram. Ges., 16 [11 ] 596-606 (1935).— 
Temperature conductivity, as differentiated from thermal 
conductivity, is concerned with the storage of heat in a 
body through which heat is passing and may be taken 
as a measure of the rate of heat absorption. S. describes 
apparatus of Swedish origin for use in measuring the tem- 
perature conductivity of fine ceramic bodies up to 100°. 
Further development of this apparatus makes it possible to 
deal with temperatures up to 400°. E.J.V. 
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Temperature-control apparatus. ANon. Eng. Boiler 
House Rev., 49, 26-38 (July, 1935); abstracted in Jour. 
Tron Steel Inst., 132 [2] 337 (1935).—The leading types 
of temperature-control equipment are described and illus- 
trated. These include control pyrometers, regulators of 
the thermo-relay type, and those depending on mercury 
expansion or thermostatic operation. 

This motor or that? R. C. Atten. Factory Manage- 
ment & Maintenance, 94 [3] 125-26, ad. p. 52, 54 (1936).— 
The operating characteristics of various types of motors 
are discussed with reference +o the service for which each 
type is best suited. Motor driven loads are classified 
by starting torque, load, duty cycle, and type of drive. 
Illustrated. J.L.G. 

Uses for the psychrometric chart in simplifying air- 
conditioning problems. IV. WIIIAu GoopMan. JHeat- 
ing, Piping & Air Conditioning, 8 [5] 262-64 (1936).— 
The reheating of the chilled air supply to conditioned 
rooms having low heat ratios and the run-around cycle 
used for reheating are considered. 5 charts. For Parts 
I-III see Ceram. Abs., 15 [8 251 (1936). J.L.G. 

Ventilation problem in large paint-spraying installa- 
tions. L. Oberfldchentech., 13 (24 }127-—28(1936).— 
The means and proper equipment for exhausting the 
mists of paints from spraying installations which may 
cause explosions and injury to health are discussed; a 
few large European installations are briefly described. 

M.H. 

X-ray measurement of elastic stresses. W E. Scumip. 
Arch. Tech. Messen, § [59 T57 (1936).—The absolute de- 
termination of elastic stresses (without destroying the 
work piece by X-rays directed onto the surface from which 
they are deflected) is described. The X-ray diagram in- 
dicates the deformation in the direction of the primary 
beams so that the transverse contraction or elongation can 
be determined at the irradiated place. 7 references. 

M.H. 
BOOK 

Fluorescence Analysis in Ultra-Violet Light. J. A. 
RADLEY AND Jutrus Grant. 2ded. Chapman & Hall, 
London, 1935. 326 pp., 23 luminograms. Price 218. 
Reviewed in Analyst, 61, 215 (March, 1936). H. H. S. 
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Apparatus for blowing up liquid slag or melt into a highly 
porous mass of the character of pumice. C. H. Scho. 
U. S. 2,044,450, June 16, 1936 (Feb. 7, 1935). 

Apparatus for forming ceramic products. D. H. Row- 
LAND (Locke Insulator Corp.). U. S. 2,044,332, June 16, 
1936 (July 13, 1934). An apparatus for forming ceramic 
products comprises the combination of a tank containing 
clay slip in a deflocculated condition, a reservoir containing 
a flocculating or reflocculating agent, a mixing nozzle 
connected with the reservoir, alternately operating pumps 
connected with the tank for forcing clay slip at high pres- 
sure into the mixing nozzle in the form of a stream, 
plunger means within the reservoir for injecting the floccu- 
lating or reflocculating agent in constant stream form at 
high pressure and at high velocity into the stream of clay 
slip transversely thereof at the nozzle, high-speed rotary- 
blade mixing means located beyond and connected with 
the mixing nozzle for mechanically mixing together the 
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clay slip and the flocculating or refloccr:‘ating agent, and 
a discharge nozzle located beyond and connected with 
the mechanical mixing means for extruding the replasti- 
cized clay resulting from the chemical action of the floccu- 
lating or reflocculating agent on the slip. 

Color and shade comparators. C. E. Hays. Brit. 
448,963, July 1, 1936 (May 28, 1935). 


Method and apparatus for producing pottery ware. 
W. J. Muzer. U. S. 2,046,525, July 7, 1936 (March 1, 
1929). 

Processes and plants for the artificial drying of ceramic 
prodr.sts, particularly tile and brick. J.-B. Monnrer. 
Brit. 448,675, June 24, 1936 (Jan. 17, 1935.) 
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Coal-.ampling methods of the Detroit Edison Company. 
A. W. Tuorson. Combustion, 7 [4] 10-14 (1935).—The 
automatic mechanical sampling devices employed ale of 
the intermittent type, one form being used with bucket 
conveyers and the other with belt conveyers. With the 
former, a 0.1% sample (35-Ib. increment) is taken every 
7½½ min., and with the latter, a 14-Ib. increment is taken 
every minute. A special design of riffle box has been de- 
veloped to eliminate clogging with wet coal. H. E. S. 

Doctrine relative to flame, its characteristic tempera- 
ture, and its radiation. G. Ripaup. Chaleur & Ind., 
16 [182] 291-94 (1935); abstracted in Jour. Iron Steel 
Inst., 132 [2] 335 (1935).—R. discusses (1) definition of 
flame, (2) choice and definition of the theoretical tempera- 
ture of flame combustion, (3) physical data for gases and 
usual constituents of flames, (4) calculation of the theo- 
retical temperature of combustion, and (5) the part played 
by the radiation of gases in the thermal exchanges within 
industrial furnaces. 

Electrical firing methods in ceramic kilns. Paus 
Gatzxe. Ber. deut. keram. Ges., 17 [61 297-304 (1936).— 
Ceramists have been skeptical of electric heating and have 
proceeded slowly with it. Ten years ago it was almost 
impossible to find an electrically fired kiln of any kind, 
except in the laboratory, because the heating elements 
could not withstand the high temperatures. The re- 
sistance kiln, which is most suitable for ceramic purposes, 
can be traced, at least theoretically, back to the year 1859. 
In 1882 the first German patent on electrical heating was 
granted. The greatest difficulty in electric kilns lies in the 
proper heating elements for high temperatures and the 
contacts for them. These two parts frequently influence 
the economics of the firing to the advantage of gas or oil. 
Work still remains to be done before the electric kiln is 
more generally used. Construction firms do not build 
kilns using only one resistor as it is necessary that different 
kinds be incorporated to obviate discontinuance of opera- 
tions when the resistor fails or becomes too expensive. 
This demand is not simple, yet there are practical installa- 
tions operating with different kinds of heating elements. 
The best-known heating elements for high temperatures 
are those made from nonmetallic materials: Silit rods 
(German manufacture), Globar rods (American), and 
Morganite plates (English). There are also metallic re- 
sistors under the names of Megapyr, chrome-nickel, Kan- 
thal, etc. For a continuous kiln, it is recommended that 
metallic resistors be considered only for temperatures of 
1100°C maximum. All elements must be in such a form 
that, at any time during the operation, they can be changed 
without stopping production. No other type should be 
considered. All ceramic products having a maximum 
maturing temperature of 1450°C can be fired perfectly by 


electricity. Results have indicated that this is equally 
true of crude and high-class ware. Even the thick-walled, 
high-tension, electrical porcelain can be fired in the elec- 
tric kiln. Economically, the electric kiln has many ad- 
vantages over periodically operated firing processes, but 
its economic superiority over the continuous fuel-fired 
tunnel kilns is yet to be proved. In considering the pur- 
chase of an electric kiln, exact calculations must be made 
to see whether the ware can be fired more cheaply by elec- 
tricity than with the fuel at hand. This point must never 
be overlooked. The electric kiln will never become any- 
thing more than a laboratory tool for low-price per ton 
ware or for high-class refractories. For the whiteware in- 
dustry, however, the electric kiln has become more valu- 
able. In 1932, the first continuous electric tunnel kiln for 
fine ceramics was built for Keramische Industrie. Fur- 
ther installations followed shortly. This full-size kiln has 
worked continuously since March 4, 1933. With a con- 
nected load of 500 kw., the production per 24 hr. averages 
6500 kg. of sanitary ware. The kiln is made with two 
tunnels side by side, each 70 m. long with a setting space 
0.6 m. wide and a usable height of 0.6m. To recuperate 
the heat, both canals are built in one solid block, separated 
from each other by a wall 50 cm. thick. The ware is put 
through each tunnel counterflow to the other. One man 
watches the kiln, setting and loading all the cars. At each 
end of the kiln, finished ware comes out from one tunnel. 
The car with the finished ware is refilled immediately with 
green ware, with the result that the cars go back into the 
kiln without losing the heat which they have absorbed. 
The maturing temperature of the kiln, in this case 1280°C 
or cone 9, is reached without difficulty by nonmetallic 
heating elements on each wall. The elements themselves 
are close together and can, with the help of automatic regu- 
lators, hold the temperature constant. Pieces up to a 
total weight of 94 kg. are fired without difficulty in a 40-hr. 
cycle. A still larger kiln was built for wall tile. Its 
length is approximately 80 m. The cars are loaded direct 
from the press without saggers. This installation, with a 
connected load value of 600 kw., can biscuit or glost-fire 
approximately 40,000 tile per day. It uses nonmetallic 
heating elements. The largest electric kiln installation in 
Germany, at Villeroy and Boch in Mettlach in the Saar, is 
for firing sanitary ware and semivitreous porcelain. Tables 
are given showing the cost in pfennigs of various fuels per 
1000 heat units and the amount of fuel used in firing dif- 
ferent ware. Taking the figures on the basis of 1000 heat 
units, it is seen that with a power cost of 2.5 pfennigs per 
kwh., 1000 heat units produced by electrical energy cost 
2.91 pfennigs, whereas the 1000 heat units produced from 
coal gassed in a producer cost only 0.54 pfennigs. Em- 
phasis is placed upon the fact that these average values 
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are based upon fuels f.o.b. the factory. It must not be 
said that electrical energy can not be used, however, be- 
cause at an actual price of 2.5 pfennigs per kwh., it be- 
comes practical. As compared with the gas- or oil-heated 
as saving on labor, repairs, quality, etc., and these figures 
can merely determine whether or not it would pay to fire 
the ware in question by electricity. Disregarding the 
savings made by eliminating saggers and kiln repair, there 
is a great increase in ware of first quality. Even quality 
of ware is traceable to the almost perfect regulation as the 
temperature inside the hot zone is always held constant, 
with the help of the regulation apparatus, so that the final 
Rosert GouLp 


data. I. N. Gopnev. 
Jour. Amer. Chem. Soc., 58 [I] 180-81 (1936).—An equa- 
tion is proposed for the approximate representation of the 
heat capacities of gases calculated from spectroscopic data, 
C, Ce + 2 e(O./T) + aT + , the applicability of 
which was examined for carbon monoxide, nitrogen, and 
sulfur in the range 100 to 5000°K. In these cases, the ap- 
proximation may be carried out with the coefficient, b, 
equal to zero for the temperature interval, 100 to 
5000°K. F.G.H. 
Extraction of sulfur in generator gas in glassworks. 
A. S. KRENpDEL AND V. A. Kitarrzev. Keram. i Steklo, 12 
[3] 6-10 (1936).—The extraction of sulfur as H. S from 
generator gas by the arsenic-soda method is discussed in 
detail. M.V.C. 
Illinois coals, their classification and analyses. P. B. 
Piace. Combustion, 7 [3] 29-32 (1935).— Illinois pro- 
duces 10 to 12% of the bituminous coal mined in the 
U.S. The coal is produced in eight districts within the 
state. The different seams are identified with the trade 
names, and the characteristics of the coals are discussed. 
H. E. S. 
Indiana coals, their classification and analyses. P. B. 
Prace. Combustion, 7 [4] 27-29 (1935).—In Indiana, 
three types of coal are found, vis, midwest bituminous, 
block coal, which is a good domestic fuel because of its low 
sulfur and ash content, and cannel coal. Those coals 
produced in various counties and from different seams are 
identified by their trade names and various characteristics. 
H.E.S. 
Induced draft for increasing kiln output. ANon. 
Brit. Clayworker, 45 [530] 75-76 (1936).—The advantages 
of induced draft, heat and moisture calculations, and the 
cost of power required for such a condition are discussed. 
R. A. H. 
Industrial liquified petroleum gases. M. J. Conway. 
Ind. Heating, 3 (6) 363-66, 372-74 (1936).—The advan- 
tages of saturated, gaseous hydrocarbons manufactured 
from petroleum, ethane, methane, propane, and butane as 
fuels are discussed, and methods of producing and dis- 
tributing them are described. A table shows the rapidly 
growing use of propane and butane as fuels and their ther- 
mal properties. The same equipment as that for natural 
ges can be employed. The price today is competitive 
with other kinds of fuel. 5 references. M.H. 
Influence of dissociation on the temperatures of flames. 
L. Remncotp. Chaleur & Ind., 16 [June] 275-84; [Oct.] 
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463-72 (1935); abstracted in Jour. Iron Steel Inst., 132 
2] 334 (1935).—R. presents a mathematical study of the 
influence of dissociation on the temperature of flames. He 
has obtained systems of equations, the nomographic solu- 
tions of which enable the determination of the decrease of 
temperature from the theoretical temperature of combus- 
tion due to the effect of dissociation and also of excess air. 

Spontaneous combustion in coal-storage piles. E. L. 
LINDSETH AND F. J. LEONHARD. Combustion, 7 [3] 19-22 
(1935).—The properties of slack, high, or medium volatile 
coals make them susceptible to spontaneous heating in 
storage unless certain precautions are taken. The au- 
thors review the conditions contributory to the spon- 
taneous heating of coal in storage and show what steps 
may be taken to guard against it and how to detect an un- 
due rise in temperature. H.E.S. 

Stokers and their use. ReEINHOLD STECHEMESSER. 
Tonind.-Zig., 60 [7] 76-78 (1936).—The importance of 
automatic stoking and firing in the brick industry is dis- 
cussed. M.V.C. 

Transmission of heat by radiation. G. Bruwnar. 
Chaleur & Ind., 15, 332-35 (Nov., 1934); abstracted in 
Jour. Iron Steel Inst., 131 [1] 329 (1935).—B. discusses 
briefly the thermodynamics of the following subjects: 
(a) transmission of heat by radiation across a gaseous layer, 
(5) transmission of the energy produced in the interior of a 
gaseous mass, and (c) cooling of a gaseous mass. 


BOOKS 


Fuel: Solid, Liquid, and Gaseous. J. S. S. Brame 
AND J. G. Ka. 4thed. Edward Arnold and Co., Lon- 
don, 1935. xvi + 422 pp. Price 25s. Briefly reviewed 
in Nature, 137 [3471] 762-63 (1936).—The efficient use of 
solid, liquid, and gaseous fuels is considered. Sections on 
analysis and calorimetry are included. Illustrated. 

J.L.G. 

Gas-, Coke-, and By-Product Making Properties of 
American Coals and Their Determination. A. C. Fir- 
NER AND J. D. Davis. Codéperative Work of the U. S. 
Bureau of Mines and the American Gas Association. Pub- 
lished by the American Gas Assn., New York. 164 pp. 
Price to members $1.00; to nonmembers $1.50. Re- 
viewed in Jour. Amer. Chem. Soc., 57 [3] 596 (1935). 

F.G.H. 

Treatise on Heat (Including Kinetic Theory of Gases, 
Thermodynamics, and Recent Advances in Statistical 
Thermodynamics). 2d revised ed. M. N. SAHA AND 
B. N. Srivastava. Indian Press, Ltd., Calcutta, 1935. 
xii + 815 pp., 2 plates. Price 27s. Reviewed in Nature, 
137 [3466] 554-56 (1936).—An excellent and not too ele- 
mentary introduction to the thermal properties of matter 
is presented. ’ J.L.G. 

PATENTS 


Automatically controlled high-temperature furnaces. 
BERTWWE NEM Street Co. Brit. 449,009, July 1, 1936 (Nov. 
14, 1933). 

Tunnel kiln. C. H. PARMELEE (Onondaga Pottery Co.). 
U. S. 2,045,920, June 30, 1936 (Feb. 27, 1936). A con- 
tinuous tunnel kiln comprises in combination a movable 
kiln chamber housing unit providing a wall surrounding a 
horizontally elongated kiln chamber and formed with one 
or more slots in the portion of the wall beneath and ex- 
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tending longitudinally of the chamber, stationary goods 
supporting means including an elongated part parallel to 
and extending upward into each such slot, and means for 
giving the unit cyclic movements, each including an up- 
ward component, a horizontal component in the direction 
of goods movement through the kiln chamber, a down- 
ward component, and a horizontal component opposite in 
direction to the first-mentioned horizontal component, 
whereby the unit is adapted to alternately lift ware in the 
kiln chamber above and return it to a level at which the 
ware is supported by the stationary means, and to move 


the ware longitudinally of the stationary means in the 
direction of goods movement when the ware is above the 
level, and to move in the opposite direction without a 
corresponding movement of the ware when the latter is at 
the level at which it is supported by the stationary means. 

Tunnel kiln. Tecunornermire Soc. Brit. 449,116, 
July 1, 1936 (July 2, 1934). 

Walking-beam furnace. R. S. Cocuran anv J. R. 
Moser (Surface Combustion Corp.). U. S. 20,028, July 
7, 1936 (Dec. 11, 1935); reissue of original U. S. 2,017,024, 
Oct. 8, 1935. 


Geology 


Barite concretions from the Yazoo clay, Eocene, of 
Louisiana. Marcus A. Hanna. Jour. Sed. Petrology, 
6 [1] 28-30 (1936).—Concretions of aggregates of pisolites 
composed of 95.6% barium sulfate are recorded in the 
Yazoo clay in Caldwell Parish. G. M. H. 

Clays and maris of Basses-Pyrénées. E. S. Greicov. 
Argile, No. 153, p. 13 (1935).— Clay and marl deposits are 
enumerated. M. V. C. 

Graphical representation of heavy mineral analyses. 
P. Evans, R. J. HAYMAN, AND M. A. Majeep. World 
Petroleum Congress, London, 1933, preprint No. 29. 
Reviewed in Jour. Sed. Petrology, 6 [I] 48-49 (1936). 

G.M.H. 

Hydration of minerals and soil colloids in relation to 
crystal structure. W. P. Keiitey, Hans JENNY, AND 
S. M. Brown. Soil Sci., 41 [4] 259-74 (1936).—Soil col- 
loids contain water of crystallization or, more precisely, 
OH ions as parts of a crystal lattice structure. This may 
be considered as an independent proof of the crystalline 
nature of the colloidal particle. Unlike the minerals of 
known structure, the soil colloids lose their lattice water at 
lower temperatures. Whether this is caused merely by 
particle size or indicates a structural peculiarity, or both, 
must be further investigated. At least two major classes 
of soil colloids appear to exist: (1) those which resemble 
in some measure kaolinite and halloysite, and (2) those 
which appear to be related to (but not identical with) 
beidellite. In all cases the composition of the surfaces 
seems to be similar; Si-O-Si planes and possible OH planes 
probably exist, and planar water dominates over broken- 
bond water. G.RS. 

Microstructure of Dinas from flinty shales of Anzhero- 
Sudzhenski occurrence. N. S. Manurmova. Ogneu- 
porui, 3 [10] 788-97 (1935).—The flinty shale of Anzhero- 
Sudzhenski represents a silica rock consisting of micro- 
crystalline fibrous chalcedony. Dinas prepared from this 
flinty shale consists of the fragments of the rock completely 
transformed in cristobalite and a matrix representing a 
well-formed tridymite skeleton. S.I. P. 

Mikro-Asbest (a fibrous, woolly, fine asbestos) for 
filling material. Hernricu Rosenserc. Montan. Rund- 
schau, 27 [21] 1-11 (1935).—Mikro-Asbest is a fibrous 
(woolly) fine asbestos consisting of fibers of 0.2 to 0.3 
mm. in length; its physical properties are distinctly dif- 
ferent from the asbestos powder obtained in grinding 
asbestos. The total surface averages about 2500 sq.cm./g. 
Of particular interest is its application in industrial fur- 
naces, as filler, to provide heat insulation and to take care 


of the growth of the brickwork. It is also added to the 
mortar used in the construction of electric smelting fur- 
naces. As it is chemically neutral it reacts with neither 
basic nor acid linings. It increases the life of the brick- 
work, but should be used only in places where the tempera- 
ture does not appreciably exceed 1000°C. B. H. S. 


fire clay. Vicror T. ALLEN. Amer. Mineralogist, 21 
6] 369-73 (1936).—The unusual occurrence of a spheru- 
litic limestone in the Cheltenham fire clay of the St. Louis 
district is described briefly. F.J.Z. 

Nepheline contrasts. N. L. Bowen AN Db R. B. Eu- 
stap. Amer. Mineralogist, 21 [6] 363-68 (1936).— 
To determine the relationship between nepheline pheno- 
crysts and the magma from which they separate, the 
chemical composition has been determined of nepheline 
from a soda-rich rock, phonolite (typical of the East 
African Rift), and of nepheline from a potash-rich rock, 
mellilite-leucite nephelinite (typical of the Central African 
Rift). The two nephelines are respectively rich in soda 
and potash and thus emphasize the variability of the com- 
position of nepheline and its control by the magma from 
which it forms. F. J. Z. 

Peculiar type of zoning in feldspar. Joseru M. Tre- 
FETHEN. Amer. Mineralogist, 21 [5] 327-28 (1936).— 
Petrographic studies of feldspars from Lincoln Sill, south- 
eastern Maine, disclosed a peculiar type of zoning which 
has not heretofore been described in the literature. 

F. J. Z. 

Physical properties of clay soils and some aspects of 
their mechanical behavior. L. F. CoolNa. Chem. & 
Ind., 55 [2] 25-31 (1936).— Tests were made on the par- 
ticle-size distribution, plasticity, shrinkage, and water 
relationship. Results of the tests are shown in a table. 
The relationship between maximum compressive stress 
and water content for disturbed and undisturbed speci- 
mens is discussed. 8 references. Illustrated. 

G. R.. 

Pyroxmangite, new locality: identity of sobralite and 
pyroxmangite. E. P. HENDERSON AND Jewett J. Gass. 
Amer. Mineralogist, 21 [5] 273-94 (1936).—The discovery 
of a new locality for pyroxmangite provided material for a 
rather complete study of this little-known triclinic manga- 
nese and iron pyroxene and established Idaho as a second 
occurrence of the mineral in America. Physical, optical, 
chemical, and X-ray properties of the new mineral show close 
agreement with those of the mineral from the original locality 
at Iva, S.C. The indices of refraction are slightly lower in 
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the Idaho material, caused probably by a correspondingly 
lower iron content. A careful study of the mineral from 
Sweden, called sobralite, revealed its identity with pyrox- 
mangite, a name which has four years’ priority over 
sobralite. A comparative study of pyroxmangite with 
rhodonite (both iron-rich and iron-poor varieties) shows 
distinct differences in the birefringence and axial angle. 
X-ray patterns indicate a structural difference between 
the two minerals which, in the light of our present knowl- 
edge, justifies the retention of both mineral species. A 
complete structural analysis, however, may be necessary 
to establish the definite relationship of pyroxmangite to 
rhodonite. F.J.Z. 
Refractory clay from Novo Mesto (Draubanate, Jugo- 
slavia). I. Munporrer. Arhiv za Hemiju i Farma- 
ciju, 9 [106] 11-14 (1935).—Investigation of a refractory 
clay from Novo Mesto shows that it is a clay of medium 
refractoriness. The clay is rather coarse grained and 
does not fully meet the requirements of a good refractory 
bond clay. It can be made usabie by the addition of a 
high-grade shale. The washed clay is valuable for making 
stoneware. It is used for making stove tile and majolica. 
E. J. v. 
Sorption in an ideal soil. W. O. Smirn. Soil Sci., 41 
[3] 209-30 (1936).—Capillary condensation is, for most 
ideal soils, chiefly responsible for the sorbed liquid. Sur- 
face adsorption is important but need be considered only 
when the grains approach colloidal size (10 “ cm.). A 
simple calculation will show this to be the case; we regard 
the adsorbed water as spread on the available grain surface 
at a thickness of one or two molecules and at unit density 
or even double that value. Actual soils are a mixture, 
and the predominant sorption process will be determined 
by the amount of colloidal matter present. G. R. S. 
Static friction measurements in the study of soil mois- 
ture L. C. Wueetmc. Soil Sci., 41 
1J 1-11 (1936).—As static friction measurements were 
successfully used in the study of liquid films between glass 
surfaces, the method was adopted for the study of water 
films on the surface of clay particles. Six clays were 
studied over a wide range of moisture, and certain rela- 


Chemistry 


Adsorption and heterogeneous catalysis. E. C. C. 
Baty. Jour. Soc. Chem. Ind., 55 [3] 9-12 (1936).— 
Studies were made on systems of solids adsorbed on a solid 
support, such as certain hydrous metallic oxides, alumina, 
and nickel adsorbed on kieselguhr. G.R.S. 

Colorimetric determination of manganese in the 
presence of titanium. Grorce J. Hovcn. Ind. Eng. 
Chem., Anal. Ed., 7 [6] 408-409 (1935).—The manga- 
nese content of crystalline rocks rarely exceeds 0.3%. 
In the average soil of the U.S., it is about 0.05 to 0.06% 
When present in such small quantities manganese is 
usually determined by a colorimetric method, and the 
procedure generally used is oxidation to permanganic 
acid by means of ammonium persulfate. The color of the 
permanganic acid is then compared with a suitable 
standard in a colorimeter. If, however, titanium oxide 
is present in the unknown solution in amounts exceeding 
1%, the persulfate method is useless, as no color is de- 
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tionships between maximum and minimum points on the 
curves for static friction and the Atterberg constants were 
found. The results indicate that the interfacial forces 
at the soil-water phase boundary are important in the 
development of many physical properties of soils. 


G.R.S. 
BOOKS 
Book of Minerals. Atrrep C. Hawkins. John 
Wiley and Sons, Inc., New York, 1935. xii + 161 pp. 


Briefly reviewed in Nature, 137 [3472] 802 (1936).—This 
book is a nontechnical introduction to mineral collecting. 
Illustrated. J.L.G. 
Clays and Some Other Ceramic Materials. CuLLEeN 
W. Parme.ee. Edwards Bros., Ann Arbor, Mich., 1936. 
136 pp. lithoprinted, 42 figs. For sale at University 
Book Store, 202 Mathews St., Urbana, III. Price $3.00. 
This book should be read by all who are interested in 
composition, origin, constitution, and occurrence of clays. 
It is well written and illustrated, gives excellent reading 
reference, and deserves a wide circulation. 
Ross C. Purpy 
International Tables for the Determination of Crystal 
Structures (Internationale Tabellen zur Bestimmung von 
Kristallstrukturen). Vol. I. Tables on the Theory of 
Groups. Vol. II. Mathematical and Physical Tables. 
Edited by W. H. Bracc AND M. von Lave. Gebruder 
Borntraeger, Berlin, 1935. Reinhold Publishing Corp., 
New York, 1935. 692pp. Price 33 Rm., bound, 40 Rm.; 
$12.00. Reviewed in Jour. Amer. Chem. Soc, 58 [1] 186 
(1936).—Under the honorary editorship of Bragg and von 
Laue and the active supervision of C. Hermann, an 
internationa! group of crystal-structure investigators have 
compiled two volumes of tabular aids to researches in their 
field. The purpose of the tables is both to lighten the 
routine labor of a structure determination and to simplify 
the literature by establishing a standard reference work. 
The experience of the authors is reflected in the practical 
value and completeness of the tables, while the evident 
care of the editors has resulted in a commendable clarity of 
arrangement. F.G.H. 


and Physics 


veloped unless excessive amounts of reagent are used, and 
even then it is not certain that the full color has developed. 
It is recommended that potassium periodate be used 
as the oxidizing agent in the presence of much titanium. 
Sodium bismuthate can also be used successfully, as there 
is no interference with the development of the manganese 
color: F.G.H. 
Determination of cobalt as hexamine-cobaltous-iodo- 
mercurate. A. Taurins. Z. anal. Chem., 101 [9-10] 
357-59 (1935).—On treating an ammoniacal solution of bi- 
valent cobalt, containing Co( NH.) ions with a solution of 
K. HgI., the complex salt [Co(NH;)s][HglIsh is precipi- 
tated and can be weighed after washing with alcohol and 
ether and drying in a vacuum; it contains 4.45% Co. A 
stream of CO, is passed through the cobalt solution for 15 
to 20 min., the solution being as concentrated as possible 
and contained in an Erlenmeyer flask. The necessary 
volume of concentrated NH,OH is then added all at once, 
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using 10 to 25 cc. for 10 to 25 mg. Co. To the clear, light 
yellow solution, a 10% solution of K. HgI. is added by 
drops, using 2.7 cc. for 10 mg. Co and adding enough in 
excess to make the final solution contain 1% of the reagent. 
The CO, is kept flowing through the solution until all of 
the reagent has been added. After 10 min. the solution is 
filtered with suction, washed with absolute alcohol which 
has been saturated with the Co precipitate, then with 
ether, and dried 10 min. in a vacuum desiccator. E. J. V. 
Determination of cobalt, nickel, copper, and zinc in soil 
extracts. J.S.Hosxinc. Jour. Australia Chem. Inst., 3, 
172-83 (1936).—Al and Fe are precipitated in granular 
condition by solid NH. Cl and concentrated NH,OH. Or- 
ganic reagents are used for the other metals. An accuracy 
of 0.4 p.p.m. is obtainable. H. H. S. 
Determination of silica in Portland cement by rapid 
method. Epwin E. Maczkowsxe. Jour. Research Nat. 
Bur. Stand., 16 [6] 549-52 (1936); R. P. 891. Price 5¢.— 
If ammonium chloride is mixed with Portland cement be- 
fore the cement is dissolved in hydrochioric acid, and the 
solution is then digested on the steam bath for 30 min., an 
accurate determination of silica can be made without the 
customary double evaporation of the solution. R.A.H. 
Determination of sulfuric anhydride in Portland cement 
by means of the Wagner turbidimeter. Rosert B. Rupy. 
Jour. Research Nat. Bur. Stand., 16 (6) 555-61 (1936); 
R.P. 893. Price 5¢. R.A.H. 
Determining silica in iron ores. C. C. Hawas. Mining 
Met., 17 [355] 335-36 (1936).—By use of zinc oxide 
and sodium carbonate added to a silicate, no fusion takes 
place on heating, but the silicate is dissociated. The de- 
composed silicate is dissolved in hydrochloric acid, the 
silicic acid is dehydrated with perchloric acid, and the 
solution is evaporated to a gel, taken up with hot water, 
and filtered, leaving practically no silica in the filtrate. 
This method eliminates expensive platinum crucibles and 
evaporating dishes and gives a more satisfactory and 
certain separation of silica. E. J. V. 
Heat capacities at low temperatures of strontium 
and barium oxides. C. Travis ANDERSON. Jour. 
Amer. Chem. Soc., 57 [3] 429-31 (1935).—The heat capaci- 
ties of strontium and barium oxides from about 55 to 
300°K and their corresponding entropies as 13.0 and 16.8, 
respectively, were determined. Illustrated. F.G.H. 
Hydrated alumina. C. F. Prutron, S. H. Maron, 
AND E. D. UNceR. Jour. Amer. Chem. Soc., 87 [3] 407-13 
(1935).—The existence of four hydrous oxides of alumina 
at 25°C is demonstrated. The vapor pressures of the 
various hydrates are given. Illustrated. F.G.H. 
Manganese color reaction with formaldoxime. E 
KAHANE. Ann. chim. anal. chim. appl., 17 [6] 175-78 
(1935).—Formaldoxime reacts in alkaline solution; one 
drop of a concentrated solution of sodium hydroxide is 
first added to the liquid being tested, and then two drops 
of the reagent. The color develops more or less quickly 
according to the metal present in the solution. The re- 
action is particularly sensitive with manganese salts; 
if viewed through a 4-in. layer the color is still noticeable 
in a solution containing 0.02 mg. Mn/liter. This sensi- 
tiveness compares favorably with that of permanganate 
which vanishes when the solution contains less than 0.5 
mg. Mn/liter. All manganese compounds, whatever their 


degree of oxidization, react with formaldoxime to form 
(CH,NO),;Mn,2H,O where Mn is in the trivalent state. 
Iron oxide interferes with the reaction; it should be sepa- 
rated from manganese by means of zinc hydroxide. The 
reaction may be relied upon for quantitative determination 
of Mn. The reagent may be prepared by the following 
simple method: 2 g. of hydroxylamine hydrochloride and 
1 ce. of a 40% formaldehy de solution are dissolved in 50 cc. 


facture of white glass is melted from a batch composed 
of 75 parts sand, 66 parts sulfate (natural), and 12 parts 
coal (of the weight of sulfate). Water-glass must be 
melted in an oxidizing atmosphere. The glass is easily 
melted and refined. The glass mass is viscous and is 
easily worked. The physicochemical properties of water- 
glass white glass are satisfactory. M.V.C. 
Micro-determination of alkali carbonates. J. Mixa. 
Z. anal. Chem., 101 [7-8] 270-78 (1935).—A method is 
described which permits the determination of quantities of 
1 to 4 mg. of alkali carbonates or of 3 to 7 mg. of alkali bi- 
carbonates with a maximum analytical error of 0. 1%. 
The disturbing carbon dioxide is removed from the solution 
by use of a stream of air. E. J. V. 
Reaction taking place in the iodimetric determination 
of chromates. FRI L. Hann. Jour. Amer. Chem. 
Soc., 87 [4] 614-16 (1935).—The excess of thiosulfate used 
in the iodimetric titration of chromate in feebly acid solu- 
tion is attributed to the formation of a complex chromic 
thiosulfate during the reduction of the chromate. This 
complex reacts slowly with free iodine. F.G.H. 
Separation of lead as chromate from other metals. 
Z. KARAOGLANOV AND M. Micuov. Z. anal. Chem., 103, 
113-19 (1935)—By means of considerable analytical 
data it is proved that the chromate method serves for 
separating lead from copper, silver, nickel, calcium, 
barium, strontium, zinc, manganese, cadmium, aluminium, 
and iron. The lead is precipitated from a boiling solution 
containing free nitric acid by adding (NH.) CO, slowly 
while stirring. After standing a few hours, the precipi- 
tate is filtered, washed with water, dried at 140°, and 
weighed as PbCrQ,. In the filtrate the copper can be de- 
termined as CuCNS, the silver as AgCl, the nickel as salt 
of dimethylglyoxime, the calcium as CaO, and the barium 
as BaSO,. Excellent results are obtained. E. I. V. 
Simple microchemical test for silicon. Lioyvp W. 
StraPLes. Amer. Mineralogist, 21 16] 379-83 (1936).— 
The test makes use of a sodium fluosilicate precipitate. 
The advantages claimed are as follows: (1) the test re- 
quires no previous treatment of insoluble minerals; (2) it 
is of about the right sensitivity for careful mineralogical 
work; (3) the presence of boron, tin, titanium, or zir- 
conium causes no confusion; (4) there is less chance of 
injuring the microscope with fluoride fumes than in the 
case where the whole test is made on the microscope stage; 
(5) by using fluorite as the source of fluorine, there is no 
need to have corrosive HF or NH,F in wax bottles as part 
of the reagent set. F.J.Z. 
System lime-potasb-alumina. IL. TI. BROWNMILLER 
Amer. Jour. Sci., 29, 260-77 (1935). A detailed study of 


of water. R.W.D. | 
Melting white glass from unfinished sulfate products. | 
A. KRAMARENKO AND I. Borovixov. <Keram. i Steklo, i} 
12 [4] 10-12 (1936).—Water-glass usable for the manu- 
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equilibrium relations in a portion of the system CaO-K. O- 
Al,O; has been made with the following results. System 
CaO-K,0: No evidence of compound formation was ob- 
tained. There was no liquid up to 1550°C, and samples 
quenched or cooled from that temperature showed only 
CaO. Potash appeared to have vaporized. No solid 
solution was observed. System K,O0-Al,0;: The only 
compound observed was K, O- Al: O,, whose melting point 
is above 1650°C. It crystallizes in the isometric system 
and has an index of refraction for white light of 1.603. 8 
Al,O, crystallizes in the binary system. Ternary System: 
No ternary compounds were found. K, O. Al. O, is the only 
compound of K,O which exists in equilibrium with liquid; 
consequently it crystallizes from the melt in all portions of 
the diagram studied. 5Ca0O-3Al,0; crystallizes as a solid 
solution containing K,O. Its index varies with content of 
K,O but when the maximum amount (2%) is present, the 
index is 1.593. The eutectic points are as follows: for 
5CaO-3Al,0,(+K:,0), 3CaO- Al- O,, and K,O-Al,O; plus 
liquid at 48.0% CaO, 4.8% K. O, 47.2% Al,O; and 1425 + 
5°C. For 5CaO-3Al,0;(+K,0), CaO-Al,O;, and K. O- 
Al,O,; plus liquid at 39% CaO, 5% K. O, 56% Al, O, and 
1430 = 5°C. A quintuple point not a eutectic was found 
between 3CaO-Al,O;, CaO, and K,. O- Al- O, plus liquid at 
48.8% CaO, 6.5% KO, 44.7% Al,O; and 1485 = 5°C. 
Binary systems within the ternary: CaoO-K, O- Al. O, is a 
true binary, eutectic not determined. 3Ca0O-Al,O,- 
K,0-Al,O,; is not a true binary. 5CaO-3Al- O. K- O- Al- O, 
is a true binary with eutectic at 42.5% CaO, 5% K. O, 
52.5% Al, O, and 1450 5°C. JB. A. 
System MgO-FeO-SiO,. N. L. Bowen anp J. F. 
ScnhamkR. Amer. Jour. Sci., 29, 151-217 (1935). Equi- 
librium data for this system have been determined up to 
1520 C, the maximum temperature attainable with iron 
crucibles. To permit presentation of the results as a ter- 
nary system, the small amount of Fe: O, in the liquid has 
been neglected and the total iron has been calculated to 
FeO. It should be remembered, therefore, that whenever 
a system or point is referred to as binary or ternary the 
liquid always contains ferric iron. The amount of Fe, O; 
can be estimated from a figure given in the text. No ter- 
nary compounds are formed. The system is dominated 
by three series of solid solutions: (1) the oxide series, 
MgO-FeO (type I Roozebom), which is complete, (2) the 
orthosilicate or olivine series, Mg:SiO. Fe, SiO,, likewise 
complete, and (3) the metasilicate or pyroxene series, 
MgSiO;-FeSiO;, which is only partial, since FeSiO; does 
not exist as such, although solid solutions with nearly 90% 
of that molecule are formed. The fields of these series, to- 
gether with the fields of tridymite and cristobalite, form 
the whole of the liquidus surface. There is no ternary eu- 
tectic; the low points lie on the FeO—SiO, side of the tri- 
angle and all fusion surfaces slope toward that side. The 
olivine series has a melting temperature of 1890°C at the 
MgSiO, end and of 1205°C at the Fe,SiO, end. The 
latent heat of melting of both forsterite and fayalite is cal- 
culated to be 14,000 cal./mol. At the magnesian end of the 
pyroxene series, incongruent melting occurs with separa- 
tion of olivine, while at the other end incongruent melting 
with separation of silica prevails. The pyroxene field 
wedges out entirely at 1305°C, below which the fields of 
olivine and tridymite meet. The metasilicates form two 
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series of solid solutions, a monoclinic series stable at high 
temperatures and an orthorhombic series stable at low 
temperatures. The inversion temperature falls from 
1140°C at the pure magnesian member to 955°C at the 
iron-rich end. Invariant points are as follows: 1470 = 
10°C, cristobalite, tridymite, clinopyroxene (MgSiO, 86, 
FeSiO, 14), and liquid (MgO 23.5, FeO 20, SiO, 56.5); 
1305 = 5°C, tridymite, clinopyroxene (MgSiO, 38, FeSiO, 
62), olivine (Mg. SiO. 32, Fe, SiO. 68), and liquid (MgO 9, 
FeO 46, SiO, 45). In each series of solid solutions, the in- 
dex of refraction for sodium light varied linearly with 
molecular percentage composition. In the series MgO- 
FeO, the index ran from 1.736 = 0.002 for 100% MgO to 
2.12 = 0.01 for 33.3 mol.% MgO. In the olivine series, 
the indices varied as follows: for 100% Mg:SiQ, a = 
1.6359, 8 = 1.6507, y = 1.6688; for 100% Fe, SiO,, a = 
1.824, 8 = 1.864, „ = 1.875. In the monoclinic pyroxene 
series the indices were for 100% MgSiO;, a = 1.651, y = 
1.660, and for 13% MgSiO;, a = 1.743, y = 1.777. In 
this series the extinction angle did not vary linearly with 
molecular per cent but increased from 22° for pure MgSiO, 
through a maximum of 42° at 30 to 40 mol.% MgSiO,; 
down to 367 for 13% MgSiO;. The refractive index is 
given for a number of glasses found in this system. The 
change in volume of olivines upon melting was calculated 
to be as follows: 100, 1.028; 75, 1.029; 50, 1.027; 40, 
1.030, where the first figure is the weight per cent of Mg. 
SiO, and the second is the ratio (volume of glass/volume of 
crystals). Application of the equilibrium data to petrol- 
ogy, metallurgy, and refractories is discussed. It is 
shown that MgO raises the melting point of slags, which is 
not usually desirable, but at the same time highly magne- 
sian materials resist attack by fluxing action of FeO. Both 
periclase and olivine can absorb FeO without becoming 
easily fusible. J.B.A. 
Useful integrated form of the equation for calculating 
change of equilibrium with temperature. J. B. AusTIN. 
Jour. Amer. Chem. Soc., $7 [12] 2428-34 ($935).—By a 
simple transformation the equations relating the change 
of solubility with temperature can be changed into an ap- 
proximate form, which in many cases is more convenient 
for interpolation or extrapolation than the original equa- 
tions. Thus it is shown that experimental values of 
these quantities fall on a straight line when plotted against 
the temperature, or the reduced temperature, on double 
logarithmic coérdinates. Solutions studied in order to 
illustrate these relations are high-temperature systems, 
i.e., metals, fused salts, and silicates. In the latter classi- 
fication, the system diopside (CaO-MgO-2SiO,)—anorthite 
(Na: O- Al,O;-6SiO,) is considered 
in detail. Illustrated. F. G. H. 
Viscosity of kaolin and clay suspensions measured 
with different viscosimeters, and the effect upon it of 
different methods of treating the materials. R. RIEKE 
AND L. Tscuetscuwitt. Ber. deut. keram. Ges., 17 
{1] 146 (1936).—A series of kaolins and clays were 
studied with different types of viscosimeters to determine 
their suitability for practical purposes and to compare 
the results obtained by the different methods. The 
influence of aging, temperature, and the presence of differ- 
ent cations on the viscosity was also studied. Using the 
Bingham viscosimeter, it was found that the pressure- 
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flow curves gave straight-line relationships only with al- 
most nonplastic materials, e. g., some glazes at low concen- 
trations. With kaolins and clays the curves were al- 
ways crooked which, according to W. Ostwald, is due to a 
structural viscosity. This fact necessitated a different 
method of dealing with the results. Bingham’s yield-value 
was obtained by extrapolation of the curves to the point 
of intersection with the abscissae axis. The mobility“ 
(Bingham) is expressed by the ratio b/a, in which, for the 
sake of simplicity, a = 10 mm. always and is measured 
from the point of intersection; b is then the ordinate of the 
point lying on the chord connecting the point of intersec- 
tion and the starting point of the curve. In general, the 
a values increase and the h values decrease with rising plas- 
ticity. For each material there is a definite NaOH addi- 
tion which gives a straight-line relationship when the yield- 
value = 0. Depending on the nature of the raw materials, 
aging produces an increase or decrease in viscosity. The 
effect of temperature is comparatively small. The effect 
of NH., K, and Na, particularly of the first two, on Zett- 
litz kaolin suspensions is very marked, causing a consider- 
able reduction in viscosity. E. J. V. 
Volumetric determination of beryllium and silicon in 
complex fluoride solutions. J. A. TSCHERNICHOW AND 
E. J. Gutpma. Z. anal. Chem., 101 [11-12] 406-13 
(1935).—A method for the simultaneous volumetric de- 
termination of beryllium and silicon in solution of their 
complex fluorides is based on the different chemical sta- 
bilities of the complex ions BeF,’’’’ and SiF,’’. A method 
for the determination of the free acid in beryllium salt 
solutions is also given. E.J.V. 


BOOKS 


Annual Survey of American Chemistry. Vol. X (1935). 
Edited by CLARRNCR J. West, Director, Research Infor- 
mation Service, National Research Council. Reinhold 
Publishing Corp., New York, 1936. 481 pp. Price $5.00. 
The chapters of greatest interest to ceramists are (3) mo- 
lecular structure, (7) analytical chemistry, (18) gaseous 
fuels, and (20) detergents. For Vol. IX see Ceram. Abs., 
14 [8] 202 (1935). Ross C. Purpy 

German-English Dictionary for Chemists. Austin 
M. Patrerson. 2d ed. John Wiley and Sons, Inc., 
New York, 1935. 411 pp. Price $3.00. Reviewed in 
Jour. Amer. Chem. Soc., 87 [5] 962 (1935). F.G.H. 

Handbook of Chemistry and Physics; Ready-Reference 
Book of Chemical and Physical Data. Edited by ChaxLESG 
D. Hopeman. 20th ed. Chemical Rubber Publishing 
Co., Cleveland, Ohio, 1935. xiv + 1951 pp. Price $6.00. 
Briefly reviewed in Nature, 137 [3463] 446-47 (1936). 

J.L.G. 

Industrial and Manufacturing Chemistry: Vol. I, 
Part 2, Inorganic. Grorrrey Martin. 5th ed. Tech- 
nical Press, Ltd., London, 1935. xx + 496 pp. Price 
28s net. Briefly reviewed in Nature, 137 [3468] 642 
(1936).—Fuels, industrial gases, water technology, inor- 
ganic acids and alkalis, gypsum and barium salts, the chlo- 
rine industries, and the nitrogen industries are considered 
in the present volume. J.L.G. 

Inorganic Colloid Chemistry: Vol. II. Harry B. 
Werser. John Wiley and Sons, Inc., New York, 1935. 
429 pp. Price $4.75. Reviewed in Jour. Amer. Chem. 


Soc., 57 [11] 2335 (1935).—This volume supersedes the 
author’s well-known The Hydrous Oxides of ten years ago 
which has been rewritten and completely revised for the 
purpose. F. G. H. 
Principles of Quantum Mechanics. P. A. M. Dirac. 
2d ed. Oxford Univ. Press, New York, 1935. 300 pp. 
Price $6.00. Reviewed in Jour. Amer. Chem. Soc, 57 [5 
968 (1935). F.G.H. 
Probability and Random Errors. W. N. Bonn. Ed- 
ward Arnold and Co., London, 1935. viii + 141 pp. 
Price 10s 6d net. Briefly reviewed in Nature, 137 [3472] 
802 (1936).—The book was prepared for students of phys- 
ics and chemistry. Fitting to data of various forms of 
curves is described. Types of errors are listed and their 
estimation is considered. Two appendixes, in one of which 
the formulas of the book are summarized for easy refer- 
ence, are included. J.L.G. 
Quantitative Chemical Analysis. ALrrep Srock 
ARTHUR STAHLER. McGraw-Hill Book Co., Inc., 1935. 
176 pp. Price $1.75. Reviewed in Jour. Amer. Chem. 
Soc., 57 [5] 962-63 (1935). F.G.H. 
Systematic Handbook of Volumetric Analysis: the 
Quantitative Determination of Chemical Substances by 
Measure Applied to Liquids, Solids, and Gases. Francis 
Sutron. 12th ed. Revised throughout with numerous 
additions by A. D. Mitchell. J. A. Churchill, Ltd., Lon- 
don, 1935. xvi + 631 pp. Price 35s. Briefly reviewed 
in Nature, 137 [3463] 446 (1936). J.L.G. 
Thorpe’s Dictionary of Applied Chemistry. Supple- 
ment: Vol. 3, Glossary and Index. Jocetyn F. THorps 
AND M. A. Wuiretey. Longmans, Green & Co., Ltd., 
London, 1936. vii + 166 pp. Price 2isnet. Briefly re- 
viewed in Nature, 137 [3463] 447 (1936). J.L.G. 


PATENTS 


Method of producing titanium dioxide. L. G. Jenness 
(Intermetal Corp.). U. S. 2,044,753, June 16, 1936 (June 
17, 1982). The method of obtaining oxide of titanium 
comprises adding titanium tetrachloride to a solution of 
hydrochloric acid until a plastic mass is formed, continu- 
ing the addition of titanium tetrachloride until the plastic 
mass is changed into a dry, granular, yellow powder, sub- 
jecting the powder to controlled temperatures until a 
fluffy white powder of titanium oxide is formed, and then 
separating the particles thereof and collecting those of the 
desired size. 

Process of agglomerating fossil silica and products 
obtained thereby. R. ANprA. Brit. 448,755, June 24, 
1936 (Nov. 14, 1934). 

Separation of lithium salts. Waiter RoseTr AND 
F. R. Brcnowsxy. U. S. 2,044,018, June 16, 1936 (Nov. 
9, 1933). A method of separating lithium from associated 
potassium and sodium comprises converting the elements 
in the mixture to chlorides, boiling a solution of the chlo- 
rides until the boiling temperature thereof is substantially 
147°C at atmosphere pressure, and separating the superna- 
tant liquid containing the lithium from the precipitate con- 
taining potassium and sodium. 

Sodium silicate detergent. F. D. SxRLL AND H. V. 
Moss (Swann Research, Inc.). U. S. 2,046,192, June 30, 
1936 (April 10, 1931). (1) A process of producing a deter- 
gent consists in providing a finely ground sodium silicate, 
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adding finely ground caustic soda thereto until the ratio 
of alkali (expressed as Na, O) to silica (expressed as SiO,) 
is greater than 1:1 and not more than 2:1, mixing and 


with approximately 0.1% of a saponifiable oil, and cooling 
with disintegration to form a dry, free-flowing product. 
(3) A granular detergent containing more than 50% of the 
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reaction products of caustic soda and sodium silicate in 
which the ratio of alkali (expressed as Na, O) to silica (ex- 
pressed as SiO.) is approximately 5:3. 

Titanium product and method of making. O. T. 
Corre t (E. I. du Pont de Nemours and Co.). U. S. 
2,045,836, June 30, 1936 (Jan. 2, 1935). In a process of 
making a titanium compound containing chromium in the 
form of a chromate, the step comprises heating an aqueous 
titanium sulfate solution containing the chromate radical. 


General 


Applications of potash in the ceramic industry. NELSON 
W. Taytor. Mining & Met., 17 [355] 359 (1936).— 
Potassium compounds are applicable to vitreous 
products such as glass, glazes, and porcelain enamel. 
Potassium carbonate is acceptable, except for glasses 
with a high lead content where the nitrate is required. 
The principal source of potassium for vitreous materials is 
potash feldspar. Potassium appears to confer a brilliance 
or luster to glass, as well as a sonority or ring when the 
object is struck. Pure potash-lime-silica glasses are re- 
sistant to solarization by ultra-violet light. Mixed 
potash-soda glasses have low electrical conductivity and 
high chemical durability, compared with glasses with only 
one alkali oxide. E. J. V. 

Australian clay men in conference: Adelaide meeting. 
Anon. Clay Prod. Jour. Australia, 3 [8] 1-2, 7-8 (1936); 
see Ceram. Abs., 15 [8] 261 (1936). H. H. S. 

Bendigo Pottery’s progress. E. E. Paynter. Clay 
Prod. Jour. Australia, 3 [8] 23 (1936).—Founded in 1858, 
the pottery at Bendigo (Victoria) is now competing suc- 
cessfully in refractory crucibles, etc., with English firms 
for exports to S. Africa and other countries. H. H. S. 

Clay as a plasticizer in masonry mortars. L. P. Cor 
LIN. Jour. Can. Ceram. Soc., 5, 35-41 (1936).—An inves- 
tigation was undertaken in the Ceramic Laboratories of 
the Mines Branch, Dept. of Mines, Canada, to determine 
the suitability of certain Canadian clays and shales as 
plasticizers in cement mortars. All of the mixtures were 
based on a standard 1:3 cement-sand mortar (by volume). 
The lime, clays, and shales were added as volume replace- 
ments of cement. This volume replacement was made on 
a putty-yield basis. The Minto shale and Elmsdale clay 
compare favorably with the lime used in this investiga- 
tion. It is evident that a 50% replacement is too high 
but that a 33'/;% replacement would be satisfactory. 
This would correspond to a mortar having a volume pro- 
portion of 2 cement, 1 clay, and 9 sand. J. G. P. 

Clayware, a natural industry in Australia. ANoN. 
Clay Prod. Jour. Australia, 3 [8] 29-31 (1936).— Political 
and tariff questions are discussed with a view to establish- 
ing the ceramic industry in Australia on a permanent basis. 

H. H. S. 

Dust eliminated in crushing department of Inland Steel 
Co. Anon. Iron Age, 136 [8] 28-29, 67 (1935).—A 
dust-collecting system, recently installed at Indiana 


Harbor, Ind., is described and illustrated. About 62% 
of the output is ganister. Other materials ground include 
ferrosilicon, ferrophosphorus, coke, open-hearth slag, and 
Installation was by the Northern 
E.H.McC. 


crude chrome ore. 
Blower Co., Cleveland, Ohio. 


Outstanding developments in ceramics in 1935. J. G. 
Puiturps. Jour. Can. Ceram. Soc., 5, 12-17 (1936).— 
During the past year, there has been considerable progress 
in the ceramic field, but little that may be considered 
revolutionary or in the nature of a discovery. The ad- 
vances made have mainly consisted of an expansion of 
trends that have been operating for some time. Out- 
standing illustrations of the progress made in the several 
branches are given. J.G.P. 

Pyroplastics. C. G. Harman. Read at Fourth Con- 
ference on Glass Problems, Urbana, III., June, 1936; 
abstracted in Glass Ind., 17 [7] 234-35 (1936). E. J. V. 

Spun rock wool from electric furnaces. ANON. Can. 
Chem. Met., 20 [5] 148 (1936).—A high silica shale is 
melted in one-ton electric arc tilting furnaces at a tempera- 
ture of about 1400°C, and the molten mass is poured in a 
fine stream onto a spinner which throws the rock wool 
fibers into a chamber in which a fan blows out slag impuri- 
ties. Tests show spun rock wool to be superior to rock 
wool made by older processes, in almost every way. 

E. J. V. 

Wage incentives. H. P. Durrox. Factory Manage- 
ment & Maintenance, 94 [3] 8198-212 (1936).—D. con- 
siders workers and wages, the worker's viewpoint, re- 
striction of output, the worth of the job, relating pay to 
performance, group payment plans, incentives for execu- 
tives, and nonfinancial incentives. Illustrated. J. L. G. 

What the future holds for ceramic graduates. Ross C. 
Purpy. Bull. Amer. Ceram. Soc., 15 [7] 248-51 (1936). 


BOOKS AND BULLETINS 


Mining and grinding methods and costs at the Clay- 
craft Co. shale pit. E. J. Lintner. Bur. Mines. In- 
formation Circ., No. 6885, 10 pp. Free. L. describes 
procedure at an efficiently managed shale pit at Taylor 
Station, Columbus, Ohio. R. A. HEIN. 

Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland: with a Record of 
Publications Issued during Session 1934-1935. Com- 
piled from Official Sources. 42nd annual issue. Charles 
Griffin and Co., Ltd., London, 1935. vii + 169 pp. 
Price 10s. Noted in Nature, 137 [3470] 725 (1936). 

J.L.G. 

Reports of the Progress of Applied Chemistry: Vol. 
20 (1935). Edited by T. F. Burton. Society of Chem- 
ical Industry, London, 1936. 819 pp. Price 12s 6d (to 
members, 7s 6d). Briefly reviewed in Nature, 137 3469 
683 (1936).—Forty-two writers contribute reports, with 
references and abstracts, on 25 sections of applied chemis- 
try for 1935. J.L.G. 


stirring the finely ground ingredients to bring about a re- 
action therebetween and form a mass of granular particles, 
; protectively coating the granular particles by spraying 
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